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IACIGIOUID 

Dichlorvos is an o=ganophoephorous pesticide used t~ 

control a nu.O.r of different specie• of in•ect• affecting 

hwaan•, ani.als, and plant•· There are two technical 

for.ulation• of DDVPa 93' technical and 100' technical. 

The cheMical ~ ... is Z,Z-dlchlorovinyl di .. thyl phoephate. 

It is che•ically related to Naled (1,2-dir.ra.o-Z,Z-dichloroethyl 

di .. thyl phoe~hate, and Trichlorfon (di .. thyl z,z,z,-trichloro-

1-hydroayethyl phoaphonate. 

'::iehlorfcn DDVP NAl.ED 

Trichlorfon and naled can oath degrade to dichlorvos. 

Under alkaline conditions, trichlorfon ch .. ically rearranges 

t~ for~ diehlorvos. In presence of ••tala and reducing 

•oents, naled will lose broaine and if hydrolyzed, will forM 

•Hehlorvos. lfo evaluation of the likelihood of conversions 

~nder aet~al uso conditions has been conducted. 

The u.s. Environmental Prot•ction Agency conducted a 

Special Review of dichlorvos i~ 1980. The che•ical wes 

~rigina~ly referre1 to the Special Pesticide Review Divisioh'- 3 
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because scientific studies inaicatea that aichlorv~a waa 

111utageuic and possibly aara~nogenic in laboratory animals. 

Additional concerns wen raised concernb; possible neu.ro­

toxiaity and teratogenicity in laboratory animals. 

The Agency reviawod the available toxicology aata on 

~ichlorvoa. Diacuaaion of the isauoa involve~ and subsequent 

Aqency actions are contained in the Decia!on Docu.ent on 

Dichlorvoa dated Sopto!llber 30, 1982. 

The Agency concluded at that ti .. that the available 

data revealed no definitive evidence of teratogenic or 

fetotox!c effecta, no advorao aff•ct on fertility or other 

reproductive par .. otora, no orgcnopho•phato-typo delayed 

neurotoxicity. Equivocal data on .uta;enicity and oncogenicity 

wore reviewed. Oata wore available to indicate that dichlorvoa 

waa IIIUtagonic 1n bacteria in r.ho absence ot a ma ... lian 

acti•taticn system, but- no llutagenic affects of dichlorvoa 

00776 

'"ere detected in ..... alian ayatou. No poaitivo oviaence of 

oncogenicity waa idetltified, but all of tile oncogenicity ctata 

review.d wore flaw.d. Tho National Cancer Inatitute is currently 

c~nductin; oncogenicity atudiea on dichlorvoa. 

Baaed on the available information, tho A;ency determined 

that the exiatin; evidence did not support the issuance of an 

KPAR for dichlorvos. 
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The A~ency required additional mutaQenicity data and 

ia awaiting the reaulta of tho NCI bloaeaay on carcinogenicity 

before determining whether additional oncogencity data ahould 

be required of the regiatranta. 

B. uae Summary 

DDVP ia available in a large nu.ber of formulation 

intermediariea ranging from 0.25 percent to 90 percent active 

ingredient (a.i,), It ia for.ulated as emulaifiabl• concentratea, 

aoluble concentrate liquida, granulara, preaaurized liquida 

and duata, i~regnated .. teriala, pelleta/tableta, ready to 

uae liquida, wettable powdera and duata, It ia alao formulated 

with nuaeroua other active ingredienta. DDVP ia avMilable 

under nu.eroua traae naaea. Sa.. examplea are1 Dedevap•, 

Nuvan~, AtgMde, No-peat•, Vapona•, and Vaponitee. 

An eatimated 6.5 million pounda per year ot active 

ingredient ~re uaed in the United States. 

Dichlort.>~ h rwoiaterd for liSe aa a peaticide in 

da.estie ~ellinga, tobacco warehouaea, aushroo. h~~••s, aircr&ft, 

poultry houaea, dairy barna, and other areaa where tliea, 

aoaquitoea, gnata, cockroach••· fleaa, ticka, ants, apin•r 

mites, and crickets might be found. 

0077 
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Tolerance• for raeiduae of dichlorvoe have bean 

titabliehad on the following raw agricultural co~oditias (rae) 

C40 CFR 180,235)1 cAttle, eggs, goate, horeae, milk, poultry, 

radiehas, lhaap, swine, and nonpariehabla packaged or bagged 

raw agricultural co..oditiae and on nonpariehabla bulk stored 

raw agricultur•l co..oditias, ragardlaas of fat content. 

In addition, th•r• are tolerances for the usa of 

dichlorvos on cucwabere, lettuce, •ushroo.a, and to.atoes, 

which ate expressed as naled. 

Aa a food additive, 2,2-dichlorovinyl di .. thyl 

phosphate aay be preaent aa a reaidua fro. application •• an 

insecticide on packaged or bagged nonperiahabla proceaaed 

food in an ~un~ not in axceaa of 0.50 pArt per million (ppa) 

(21 CFR lt3.140), 

c. Toxicology Profile 

l. .'cute !ffocta 

a. Acute oral toxicity (000054671 

An oral L~\) of 80 ~/kg and 5A -;/kg hae 

~•en reported fo~ ODVP in aale and fe .. la sn~raan $trtin 

rats.VP, 

Toxicity Category: II 

Core Claaaificationl Minimum 

this st.Jdy sati~fiea the rtquira~nta for ~~ut• oral t~xicity. 
r-~ 
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b. Acute de~l toxicity (0028!4,005467) 

tvchnical DDVP. 

(002854) An esti.ated de~al LD5o > 2.9 ~/kg ha• 

been reported for technical DDVP in aele and r~ .. le ~ew Zealand 

White rabbits and (005467)an acute der-.1 LD5o of 107 -v/kg and 

75 -o/kg has been reported in .. le and fe .. le Sher.an strain rats. 

Toxicity Categotyt III for rabbite 

I for rats 

Core Classificationa Miniaua for both etudies 

These studies satisfy the requir ... nt for 

acute der.al toxicity. 

c. Acute inhalation toxicity (00137239) 

An acute inhalation LC50 of > 19& m;/m3 has 

,..n reported for rats. Five rats/•ex ~•r• exposed 4 hours 

·~ead ~n1y• t~ t~e test cgapound at concentrations of 85, 

142, 198, 206, ~nd 218 -o/a3, 

An acute inhalation LC50 of > 218 ag;m3 has 

been reported for mice. 

Toxicity Cate~ory I for rats. 

Toxicit1 Category II for mice. 

Corw C1aeei~icationt Minim~. 

? 
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d. Pri .. ry eye irritation (0Ui6a22l 

There waa no corneal injyry, and only aild 

redneaa and che.oaia at 24 houra poatappli,ation of 1.67 ag/k; 

of technical DD\•P in raooita' eyea (Oriiize acore • 4). 

Toxicity ~ategory1 III. 

Core-Grade Claaaificationz Niniaua. 

Thia atudy aatiafiea the requir ... nt for data on priaary 

eye irritation. 

e. Priaary deraal irritation (002854) 

Nild deraal irritation was reported in the 

rabbit (PIS 2.8) for technical DDVP. Six ra~bita were expoae4 

for 24 hoyra to do••• of 2.90 to 2.98 ;/kg. 

Toxicity Category: IV. 

Core Grade Claaaificationl MinimYm. 

This study satistiec tile ••quir~ftnt for 

data on primary dermal irr~tation. 

f, Dermal senaitization 

There are no valid dermal sensitization 

studies for technical DDVP, This study is reqYired for 

regis':ration. 
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st~dies for technical DOVP. This study is requireu for 

revist:ration 

z. Sybchronic Toaic~ty !Orall 

a. There is no valid oral subenranic rodent 

study for techr.ical DDVP. This study is required for 

registration. 

b. A supple .. ntary tO-day dog study !00Jll550) 

ir availaole. Bow.ver, a two year dag study sAtisfies 

the require .. nt for ret;istration. 

3. SubfcUt:e Tadci tx I O.nual l 

Thera is no valid subchronic denual ~oxicity 

study fQr technical DDVP. A Zl-day denual study is required 

for registr.ation of DDVP because of repeated dermal exposure 

of applicators to DDVP. 

4. Subchronic Toxicity !Inhalation) 

There is no valid subchronic inhalation study 

on DDVP. However, this require .. nt is satisfi~d by the Z year 

rat inhalation study (00063569). 

S. ~•urotoxicity 

An inadequate acute delayed neurotoxicity 

study (Oill32355) is available for DDVP. This study does 

not satisfy the requirement~ for registration. A study is 

requ ire-:1. 

007765 
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6. Ttrttoqtnisisy 

•· A luppltMntary teratology lt'.ldy in rabbits 

and aiet is available for DDVPr thi1 does not latisfy the require­

ments ~or regiltration. A ltudy ia requir•d for 'agiat•~tion. 

b. An inhalation ttrltoloqy 1tu~y (0U06l5641 i1 

available in which rats and rabbits were expoa•d to dishlorvos 

vapor at e~ncentrations of 0.25, 1.25, 6.25 ug/L,and to 2 and 

4 UQ/L in tht rabbit. Tbt rat data art ina6!quato to 1upport 

rtc;~istration !:~!cause 15 aniMll per group .. rt used. A study 

11 required • 

The rabbi~ data are adequat' and deaonatrate 

no teratogenic effects at 4 ug/L and a NOEL of 2 ug/L for de­

crea•ed fetal wei~hts. Insrta•ed .artality in the doe• waa ob­

served at 6.25 ug/L. ACRE ~as inhibited at all doses t~sted. 

The req~ir! .. nts for terat~enisity testing have 

been partially ••tisfi~. 

7. Reproduction and Fertility £ffeets 

Three-Generation Reproduction Study in Rats 

I 00050012 I 

An inadequate reproduction •tudy is tvailtblt 

for technical DDVP. This St'.ldy does not satis~y the require-.nts 

for registration. A stu~y i• ~~quired. 

10 



a. 'llutaoenicity 

•· Gtn~ Mutation 

Studie• are av~il•ole which -iva evidence that 

dich1orv~• i• a dire~c acting o•n• Nutaoen in bact•ri•· 

1. Dichlorvoa It ai not •tated) waa reQorted to be 

po1itive in the abaence of aetabolic activation for bale pair 

rever1ion• in Sa!.onel1a tvpniauriua TA 1535 and in £, coli 

and po1itive for DIA repair in a. aubtili• at a ainol• con­

centration 10.1 a1 of St •olution in DMSO). Shira•u et al.(l97&) --
Mutation Rea. ~:19•30. 

2. Vapona (t ai not atated) when expo•ed to P•t~er 

00776 

diacs iapreonated with &.4xlo-3 M waa raported to be poaitive 

without activation in 1pot te1ts for ~ifferential toxicity at the 

pol~eraae A2 locua of £. coli. This tea~ waa done without metaoolic 

activation. Rolenkrans (1973), Cancer aea.l!z458-45~. 

3. Doae rel~ted poaitive effects were reported for 

Vapona (>97t ail at cor.cencrationa of 25, SO, 100 .;/mL in DMSO 

and in saturated aqueous solution foe reveraion at the histidine 

and leucine locus for two strain• of Serratia aarce1cen1. 

Dean (1972). Arch. Tox~col. ~:67-74. 

. .. ·.:.· 
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4. Dichlorvos (ai not stated) was reported to be 

positive without m.tabolic activation for reversion ac the 

tryptophan locus in cultures of ~ £2!1 WP2 and ~ £eli CM881 

~ses studied were 5 UQ/m~ for WP2 and 0.2ug/m~ for CMY81. 

Bridq .. (1978), Mutatian .!!!.•ll&l67•371. 

5. Dichlorvos technical (ai not reportect1 5·10 ug/ 

plate) was repur~ed to ba positive without metabolic activation 

in Salmonella typhiauriwa TA 1535 and~ S2!! WP2 and WP57. 

Ranns and Dyer (1975), Mutation !!!• 1!1 405-420. 

6. Dichlorvoe <• ai not reported! 3.25xto·4-J.25xl03M 

was reported to be positive withou~ metabolic activation for 

induc,.on of 5 -thyltryptophan resistance (forward mutation) 

l.n an I. coli 11:-12 galactose auxotroph. Mohn (1973), Mutation 

R ... 2017-15. --
7. Oich1orvos technical (95\ ail at concentrations 

of 5, lO, 15, 20, 25 wH/plate was reported .J be positivs for 

streptomycin resistance (forward mutation) in E. coli B cells 

in the absence of ~etabolic activation. Wild (1973), Mutation 

!!!.·!!133-41. 

Although the above stacHes are inconcluei"re as comprehensive 

assays, thev demonstrate the direct bact9ria1 muta;enic activity 

of dichlorvos. 

8. Dichlorvos technical (> 97\ ail was tested in 

Salmonella typhimurium TA 1535 and in e:. coli B/r-WP2 and WP-hcr. 

12. 
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Dichlorvos was ~ositive in all strains wit~out metabolic activ­

ation at the dose used (0.1 ml ~f a 5' solution 1n OMSO,, 

~hen tested with metabolic activation (S-9 and cysteine), dich­

lorvos was negative in TA 1535, ~ut still positive in ~coli 

(i.e., metaoolic activation had no effect on the jir•ct activity 

in this strain). Moriya !l !1·(1978), Mutation !!!·57:259-263, 

9. An acceptable study is available demonstrating 

that dichlorvos technical (ai not stated) was positive in 

Drosophila ~or induction of second chra.osaa. recessive lethala 

when fed over a period of 18 months to approximately 30 gener­

ations of Drosophila larvae at a final concentration of 0.75 p~. 

Hanna and Dyer (1975), Mutation ~ j!: 405•420, 

10. However, an acceptable stUdy is also available for 

dichlorvos technical (95t ail demonstrating that the co~pound is 

negative for sex linked receseive lethal Mutations in Drosophila 

when fed to a single generation of adult Oregon-K wild type ~•le 

flies at 6xlo-10- 6xlo-7H/20 flies for 24 hours. 

Sobels anu Todd (li79), Mutation Rea. !1:89-92 

11. (004376) An inconclusive mouse lymphoma f~r­

ward gene mutation assay was submitted in response to the 

Data Call-in ~otice for DOVP. L51784Y cells of Clone 372C 

were tested with seven concentrations of ODVP in tri~licate 

in t~e absence of metabolic activation, and demonstrated 

a direct dose-related ~utagenic effect. ~o ~etabolic activation 

s~gment was performed. 
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No fur~her testing of dichlorvoa for airect yene .utagenic 

activity is required, ~ut it is reco ... naed that testing UDVP 

in mamaalian systems in the presence of .atabolic activation,or 

an in vivo Mammalian teat be performed. --
b. ChrCIIDOSOIUl Aberration 

1. There is suggestive evidence that DDVP .ay be 

a chra.oso.e breaker, since an inconclusive study is available 

in which dichlorvos was positive for inversions in salivary 

gland chro.osoaeR in Drosophila at 1 p~. Hawaver, a c~rcial 

formulation (Nuvan) rather than the technical was employed in 

this assay, and thus the clastogenic activity aay have been dua 

to anothar component of this product. Gupta and Singh,(l974) 

Current Sci.4la 661-662 -
2. (004Ji6) Groups of adult CD-1 mice (5 malaa, 

5 tamales) were injected t.p. with 0 (corn oil vahicle), 4, 

13, or 40 mg/kg/day ot technical DDVP (91.5l ail on two con­

aeclltive days, and bona marrow polychrO!II&tic erythrocytes !PC£) 

were examine~ for micronuclei 30, 48, and 72 houri after the 

last doae. TEM (0.15 mg/kg/day i.~.) waa tha poaittve control 

in 5/aex contr'l animals. 

No incr~••• i1 ~icr~nuclei waa ~bs•rved in any 

Jf the test groups in thia s~ceptaole study. 
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3. (0043761 An inadequaea do.tnane lethal assay in 

~ice was submieead in response to t~• O.ta Call-In ~oeice !or 

~DVP. The study was carried out wtth i.p. doses of l,3,and 10 

a;/k; oZ DDVP, ad~inistered doily for 5 days to groups of 10 

adult sales which vera sated sequentially to 20 f ... les eor 8 

weeks. The study val negative but wae evaluated ae Incon­

clusive baaed on ... 11 1-.pl• sise and lack of an MTD. 

4. Diehlorvos (tl.5' ail vas negative in the sister 

00776 

chrOBitid exchange assay using doses of 3,10,or 30 -v/k; of the 

t•st ea.pound adainietered once in 6 to I week old 86C3rl aiee, 

as measured by SCE'• per cell, aitotie indices, and percentage of 

lat, 2nd, a~d 3rd divieion .etaphase cella. Althou;h no tArget 

cell toxicity vas reported even at doeee causing clinical toxicity, 

this study il considereA Acceptable for regulatory ~urpoeee. 

Athough no further studiee are required to satisfy test data 

raquira.ents for chra.oe~l da~ge in so.atic celle, acceptable 

data tllelsin; traneport to ~er2inal or~ans and/or th• potential 

for heritable affects are still required. Thus, it ia suggeseed 

that a aottinant lethal teet be repeated with adeq11ate n~aber of 

animals at toxic do•••· 

I.; ;ot 
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Two acceptable studies are available to assees 

the ~otential for ~ichlorvos to interact with .-chanisa affect­

ing DNA and/or ;hra.osc.as, n ... ly the oacterial assays cited 

above for two types of. DN~ repair, which reported positive re­

sYlts for differential toxicity in bacteria (l.subtilis rec, 

Shirasu!! !!•• 1971r !• coli Pol A, Rosenkranz, 1973). 

It is reca.aended that at least one • alian assay for 

this genetic end point bl subMitted. The A;encY is prepared 

to ~iaeuss an apprOpriate protocol for thia assay. 
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9. Ch£0nic Toxicity 

a. llodent 

There ac-e 1'10 11alid feedinq atudiea. 

Thia atudy ia c-equired. 

b. Nanrodent 

A 2-year dog f-.ding atudy (000593tll 

ia available, in which dogs recei.ed the teat c~pound at 

doaea of 0.1, 1.0, 10, 100, and 500 ppa. Increased c-elative 

liver weight waa obae~ed in .. lea, and hepatic cellular 

enlaroe-ent in both •••e• at doaea of 100 pp. and above. 

Thia atudy aatiafiea the c-equir ... nt foe- a chronic nonrodent 
atudy. 

10. Oncogenicity 

a. lat 

Three inadequat~ r•t onco;enicity atudiea 

are available. 

1. An inhalation cac-cinoq•,!:!~y •t~dy 

(00057195) waa perfor.ed in which CF! rata (50 per •••I were 

•x~aaed t~ concentration• of 0,05, 0.5, ~r 5.0 mv; .. l of 

G07765 



technical DOVP in inhalation ch..O.rs. Ten ani .. la per aea 

were randaaly choeen to be placed in the cha.bera each ... k 

::~ver a 5-...k period. Ani .. ls ware exposed 23 hours per day 

for 100 weeks ( .. lea) or 104 w .. ka (f ... les). 

007765 

~cropaiaa were perfor.ed on all ani .. la in the s'udy and tisaues 

were taken for aicroscopic analyais. Th .. e tiasuea conaiated 

uf ... jor vlacera•, .. croecopic tYaOra, blocka of tongue, 

naaal cavity, trachea, skeletal auscle, eye, and lach~l 

gland. TYaOr data were analyaed by actuarial analyaia. 

The study waa reported to be nevati .. for oncogenicity. 

aowe .. r, ~cause of deficienciea in the atudy such aa low 
' survival in the control ~lea and f ... les (22t and 47t 

respectively) coapared to the high survival in the ani .. ls 

expoaed to 5 ~; .. 3 of dichlorvoa,(64t and 72t respectively), 

the large nu~r of ani~l• loat to autolyaia, and incoaplete 

and inadequate reporting of lliatology data, the atudy was 

regarded aa inadequate to dete~ine the onc09enicity of 

dichlor.aa. ACHE waa depraaaed at 0.5 mv/ .. 3 and body weight 

~a• depressed at 5 .;; .. 3, 

2. (00059397,00013553) DDVP was adminiaterad to CD 

strain rata at no.inal di•tary levela of 0, 0.1, 1.0, 10, 100, 

and 500 ppm. Actual dietary concentration• of ODVP were 0.047, 

0.46, 4.67, 4~.7. and ~34 ppm. Oichloracetaldehyda accumulated 

in the diet at 0.014, 0.114, 0.114, 0.887, 6.86, and 28.6 ~pm. 

, ... ·~-·· \S 
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Each dietary group consistad or 40 ani .. ls/ .. x. Duration or 

·~he st~dy was 104 »eeks. Pive rats/sex/ fro. each Jietar1 

group were sacrificed at 21, 52, and 71 weeks. 

The study was reported to be negative for oncogenicity. 

However, due to low aurvival because of intercurrent infect-

00776 

ions in the test ani .. ls, inconsistencies in dosage,and in­

adequate pathology reporting, the study was judged to be 

inadequate to deter.ine the oncogenic potential of dichlor90s. 

3. Dichlorvos was tested by dietary a~inistration 
in Osborne-Mendel rats at ti .. weighted average doses of 150 

pp. and 321 pp. and in BIC3Pl aice at tiae weighted average 

~o••• of 300 pp. and 100 ppa. Ani .. la were kept on the test 

diet for appro~imately 10 weeka. Duration of the rat study was 

110 weeka and or the MOuse study 93-94 weeks. tn rata, the only 

aignificant finding (p•O.Ol8) waa a departure from the Araitage 

tnd Cochran teat for linear trend in high doae ~alsa with ~1-
ignant fibroua hiatiocytoaaa coapared with the pooled but not 

the ~tched contr"•· In ~ice,qastric squamous epithelial hyper­

plasia waa reported in three low dose malea and one high doae 

female, esophageal papillo.a in a high doae female, and 

squamoua call carcinoma in one low dole male and one high 

dose female. Body weight waa reduced in the high doae rata 
and mice. 

Results were reported by NCI and concurred by the ToxicoloQy 

~ranch to be negative foe oncogenicity in both r4ts and mic•. \~ 
~owev3r, due to deficiencia~ Ln desL1n and conduct af the study, 
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110 ani .. la/seK uaea aa .. tched cont~ola), leaa than 24 

aontha adainistra~ion of the teat coapcund in the rat,only 

two ~oaa levels taatad,tha atudiea are inadequata to datar.ine 

the onco;anic potential of dichlo~voa. Nona of the available 

atudiaa aatiafy the requ1re .. nta for re9iatration. A rat 

oncogenicity study ia required. 

b. llouae 

00776 

The .ouae oncogenicity study which is available, 

perfor.ed by the dietary route at NCt,ia inadequate for revi•­

tration. A study is required. 

11. lletabolis• 

TWo .. tabolisa studies claasifiad Supple .. ntary, 

are available for technical DDVP. In the first study, 7l-82t of 

the radioactivity ~as recovered within 7 days when 32p-vapona ~as 

adminiatarad, and JOt to l5t when l4c-vapona ~a• ad•inistered. 

In the sacond study 16 to 2lt of adainistarad l4c-dichlorvoa 

was found in excreta within 4 days. The .. tabolitaa ware reported to 

be das~athyl-dichlorvos, dichloroacataldehyde, dichloroathanol, 

and dechlorinated two carbon fravaents which incorporate into 

endovenous proteins. 

. . 
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lt 

Tbeee 1t~die1 do not 1ati1fy the require .. nta for regia• 

tration. A lingle low doee, • lingle high do•• and a •ultiple 

~o•• •t~dy are required eor reoi•tration. 

007765 
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Policy Discuesiona 

Dichlo~vos was o~iginally ~ete~~ed to the RPAR p~ocess because 

scienti~ic ~tudies indicated that the compound was mutagenic and 

miqht cause canes~, ne~v• dam.ge and bi~th defects in labo~atory 

animals. 

The toxicity conce~ns were evaluated in detail in the O.cision 

Docuaent on Dichlo~vos dated Septeaber 30, 1982. 

The Agency reviewed the available carcinogenicity, mutagenicity, 

teratology, rep~oduction, and neurotoxicity studies. 

None or the carcino;enicity studies showed positive evidence 

or carcinogenicity. Roweve~, flaws in design or ~•po~tino o~ both 

rendered the• inadequate to deteraine the oncogenic potential or 

dichlorvoa. The National Cancer Institute is ~•pwating(gavao•)•rA\ 

(Po Chan,telephone conversation, 4/10/81) bioassay• fo~ oncogen­

icity in Fish•~ 344 ~ate and in IIC3Fl mice. 

The te~atolooy studies although evaluated to be not adequate 

in mice and rata de•onst~ated no dichlorvoa ~elated effecta in the 

absence or severe maternal toxicity in mice, rata o~ rabbits. 

The ~•production atudiea although evaluated to be not adequate 

de.anstrsted no valid evidence that dlchlorvos had any significant 

adverse effects on re~tility o~ reproductive paramete~s. 

No vall<:! •vl.o.1ence was available to show that ..1ichlorvos ;:.roduceo 

~r;anophosphat.e t.ype Jelayed toxicity. 

r ••. 
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There was valid multitest evidence that dichlorvos was a direct 

acting bacterial mutagen, in the absence of a ~taoolic activating 

syst~m. There was also suggestive evidence that dichlorvos was muta­

genic in fungi,but no mutagenic effects have ~een detected in 

mammalian systems, either in vitro or in vivo. - --
Based on review of the available studies the Agency determined 

that dichlorvos did not exceed the criteria for issuance of an RPAR, 

and required tests to definitively determine the potential .uta;enic 

effects of dichlorvos in •a--.ls. The auta;enicity studies required 

weret in Vitro m--.alian cell mutation assay with ~178l TK+/- or -
CHO HGPRT, or other established cell syst .. , !n !Jtro cytogenetics 

tests, e.g. micronucleus or bone .. rrow chro.oso.e aberration assay, 

rodent dominant lethal assay1 and sister chro.atid exchan;e, 1n 

vitro or !n !1!2• The Agency also determined that no additional 

carcinogenicity data would be required of the regiStrants prior to 

the completion of the new rat and mouse bioaesays at the National 

Cancer t~stitute. 

The Agency has again reviewed all available data on the muta­

genicity of dichlorvos, culled froa an extsnsive body of published 

articles (as reviewed for the Decision Document on Dichlorvos, iss­

ued September 30, 19!2), as W4ll as lubmitted in response to the 

dic~lorvos Data Call-In (issued March 23, 1983) and concludel 

the followin;t 

1. Dichlorvos is 1 dir•ct-actin',l (qene) :nuta'len, (g!Onetically 
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strated above or point ~utation and baaa-pair subatit~tion aaaaya 

in several strains and species of bacteria and fungi. The bulk ~f 

the in vitro ••••rs have ~an judged inconcl~siva oacauaa of the 

lack of t~ating wit~ a .. tabolic activation ayataa. A need for 

•utaganic testing of gena mutation in ..... lian :ells ~e .. inl. 

Alt~ough st~diaa in inlacta are not suitable to aaaass ~oxicolog­

ical affects of an insecticide, auch atudiaa in Drosophila (liaitad 

by ita inlecticidal properties) were equivocal for ••x-link~ 

racaaaive lethala attar exposure to DDVP, 

2. Dichlor~o• appears to have little propensity to d ... ge 

aoaatic chroaoaoaea, aa shown by Acceptable negativa ra1ulta in 

aicronuclaua and aiater-chroaatid exchange aaaaya conducted in 

aica (aubaittad in raaponaa to the OCI). A further Agency concern, 

ho-ver, ia infoc-aation on whether dichlorvoa could trana.li'Ort to 

•-Han garainal thaua in genetically affective concentrations 

to produce heritable affects. Thia could have bean aatiafiad by 

a •ouae doMinant lethal aa1ay recently lubaittad in raaponaa to 

the CCI, ware thia study (reportedly negative) not judg~d inadequate 

becau1e of daficianciaa in protocol daaign and reporting. Hance, 

the ~ancy ltill raquiraa additional test data for the potential of 

DDVP to causa haritablo affactl. 

3. With respect t~ itt potential for inducing other ~utagenic 

affects, (DNA daaaga/rapa.r, inter !!i!lr test data raquire~n~s are 

also only partially satisfied. ~lthough the Agency haa Acceptable 

ht~ i:'ldicating positive results f:>r oc?cac:r-otic (bacterial) DNA 

repair and na3ativ• r•~ulta in sitter chromatid •~change in mica 
·.~. 24 



additional data daaonatrsting •ffacts on unscheduled DNA syn­

tna•ts in soaatic cella are required. 

In au..a~, tha following teat data for mYt.;enicity must 

oe subait:ed for continued regiatration of peaticidal product• 

containing dichlorvoaa 

(1) Gene autation in a maaaalian call assay system suppla­

.. ntad with a .etabolic activating ayataa. 

(2) For potential to transport to ge~ calla, an adequate 

assay for heritable affects (e.g. do.inant lathal,heritabla 

translocation teat, .ouaa •spot• taat, inter alia) -
Teat data requiraaanta r .. ain for an assay (or assays) to 

assess tha potential fo~ DDVP to induce other genotoxic affects, 

such as unscheduled DNA synthesis in a .... ali .. ayat ... 

Tha Agency ia prepared to identify specific teat syatema for 

these raquira .. nta, and to discuss protocols and teat designs 

adwquata to generate valid a01d ar;.::ptabla results. 

0077 
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~he ~;ency nas again reviewed th• oncogenicity data on dicnlorvos, 

These studies ~ere1 a t~o year inhalation studY in rats (00057695), 

a two year feeding study in rats (00059397,000l3553),and a rat and 

mouse bioassay by the National Cancer Institute. 

None ot these studies demonstra.'ld positive evidence of onco­

genicity. All of the studies were flawed by deficiencies in design 

and inadequate reporting. 

In the rat J.nhalation study, only a limited number of 

tissues ("major viscera•, macroscopic tumor•, tongue, nasal cavity, 

trachea, skeletal ~uscle, eye, lachrimal ;land were taken for mic­

rolcopic analysis. This study was also flawed by low survival in 

the control aniJUls (22 and 50' survival in the •llale and female 

controls vs ~4 and 76' survival in the high dol~), a large number 

of animal• lo•t to autolysis, and incomplete and inadequate report­

ing of histology data. 

The two year rat feeding study was compromised by intercurrent 

infections in the animal colony which resulted in the death of a 

significant number of the test animals1 by a wide variation in 

the concentration of the test substance in the test dietl and by 

the limited number of tissues taken for microscopic analysis. 

In the NCI rat and mouse bioassay, although SO animals/sex 

were used in the test groups only 10/sex were used as matched con­

trols. At least 60 animals/sex were used as po~led controls in 

s~veral concurrent bioassays. A departure from linear trend was 

reported for ~ali~nant fibrous histiocytoma in male ra~s when com­

~~raa t~ tne pooled out not the mat:hed controls. Unusual esophag-
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eal tumors wars reported in a few treat~d mi~e1 however, no histories! 

control data was available to establish a relationship between 

the tumors and the dichlorvos treatment. 

~CI has reperformed the oncogenicity studi~~ on dichlorvos 

in Fisher 344 rats and B6C3Fl mice. Results of theae studies will 

not be available until July, 1986 (Po Chan, telepho~• conversation, 

January 7, 1986), A data gap exists for oncogenicity which might 

be satisfied when the results of the NCI studies are ~valuated by 

the Agency. 

The Agency again reviewed the teratology studies in rats, 

mice and rabbits. Although no teratogenicity was obaerved in 

the oral and inhalation study in mice and rabbits(Schwetz !l !!,1979) 

the study was classified as Supplementary based on exposure of an 

inadequate number of animals to the test compound and the use of 

of only one dosage level for oral administration. The rat and rabbit 

teratology study (00063564) was classified as Supplementary for the 

rat,(based on too few animals on test) and Minimum for the rabbit. 

A data ~ap exists Eor a teratology study in one species. 

The Agency again reviewed the available data for reprG­

duction. Although a three generation reproduction study (0005012) 

demonstrated no significant adverse effect on fertility or re­

productive parameters up to 500 ppm (HOT), the study was classi­

fied as Supplementary based on inadequate sample size (15 animals/ 

~~x/dose level), inadequate reporting (no individual animal data 

27 



26 

and no ~iltopat~oloqy reported!. 

A data ~ap exiltl for reproduction. 

The a~ailable neurotoxicity ltucty haa ~een reviewed. Thia 

s~udy ~•• included in a report of the neurotoxicity of several 

oroanophoaphatea, and waa not reported in enou~h detail for a 

meaningful evaluation of the data to be .ade. The atudy waa 

claaaified aa Supplementar,v. 

A data gap exists for neurotoxicity. 

007765 
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De~l S•naitization 

21 day dermal toxicity 

~•urotoxic i ty 

Teratology Study in a species other than the rabbit 

2 generation reproduction study 

Subchronic oral (rodent) 

Ch~onic oral (rodent) 

Oncogenicity atudiea in rat and .auae 

Mutagenicity (..._.lian gene •utation with .. tabolic 

activation' a teat for heritable effects e.g• 

do.inant lethal, translocation teat, or Neuse 

•spot • teat, and a teat for unscheduled DNA 

synthesis in ma ... lian cella). 

00776 

Metabolism (low dose, high dose and multiple dose studies) 

29 



007765 

Published tolerances exist for ~esidues Qf ~ichlorvos on 

raw agricultural products, in eggs, .. at and poultrJ(40 CP~ l80.l35). 

The TMIC ia l.On ~~g/1.5 kg diet/day. No allowabht daily intak• 

(ADI) or .. xiaw. peraissible intake (NPI) were established or 

used in calculating the published tolerances. The published 

tolerances are shown in the acco.panying table. 

There are currently no valid toxicology studies froa which 

an ADI .. y be calculated. Therefore it is not possible at this ti.e 

to reassess the tolerances for dichlorvos, When adequate studies 

O.co•e available, the Agency will reassess the established tol­

erances. No additional tolerances will be granted until new ~ata 

are available for establishing NOEL's which May be used to cal­
culate the c\OI. 
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;.nver it ied Pr!~tcut 

.. C~i:.ITAiL£ CAILr Ii.; ~·AA£ ilATA 
:{A·•, Oloer ··"'" s .f. A.;.I :!PI :lltJ/kq PP• :lltJ/ kiJ/ day :~v/aay c •0·'91 h:iS$S$U SS5U$SS ssn susssssu 

PuQliabed Tclerancea 

caop 
AU foada (117) 

Lettuce( i41 
cucu.cera,inc pickle 46) 

Mul!lrooaa( 17) 
Tc:.. co .. ( 163) 
l&ciabea llll) 

E991( 54) 
Poultry(l21) 

M .. t, o;ed( IU) 
111lk•cury Products ( 13 l 

Tolerance 
4.uoo 
1 ... oo 
0.50tl 
0.5110 
0.5tl0 
0.500 
0.050 
0.050 
O.lllO 
o.ozo 

road ractor 
lOO.Otl 

l.ll 
o. 73 
0.03 
2.17 
0.03 
2. 77 
2.14 

10.11 
21.62 

$$$$$$$$$$ 

:11J/clay(l.5k1J) 
3.0tlUI)0 
o.oun 
0.00544 
0.00023 
0.02156 
0.00023 
0.00201 
0.00421 
0.00324 
0.00151 

MPI TMIIC t ACI 
ssssss~sss m;/aay(60k91 3.0632 av/daycl.Skq) o.oo 

·······························~~······························ "" C:a rent Action 

CROP 
Alltcnda ( 

2:02U9 

Tolerance Fooa Factor mq/day(l.5kq) 
11 0.1~0 a.oJ o.oooos 

:t.:t 'l'MRC t ACI 
~SSSSSS$5$ ~~/day(60kg) J.C63Z ~q/day(l.SKtJ) 0.00 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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aPHZ ..J. ot ..J. tlor thia r~w.r-ntaaDo\'l'!D _I_} _,,~rem. ~ dat..s _/ _} _1 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

OJrrent UH Guideline Are Data l'bot.note I 

t.IH Cat.e9XY Statua Rlquired Nllliler 1 

I 

CXJ A. Terre.trial • Food Crt'p [a] I 
(I] a. Tenwtrial • Nonfood (R] I 

I ~ c. ~e • l'IX)d crop (R] : 
D. Aqlatic: • Nonlood (R] I 

I ~ Eo ~· - 1'\:lod crop [a] 
I r. Ck'.mtuH • Nonlood (R] I 

I (i) G, l!'l:lr.Uy [R] I 
I ~ H. ~atie Outdoc:c (R] I 
I I, Indal:lE' (R] I 

I 11111111111111111111 I I I I I I I 1111 I I I II I I II I I I I I I I I II II 111111 I 111111111111111111 II I II I 

I S'Dmli f:. I:Wl'A RIDJIItDI!Ift'S I 
I 

I 

I 
l!bt s.tiafied _,:x_ 

I 

I 
I 

II I I 11111111 1111111111 Ill Ill 11111111111111111111111111111111111 I I I I I I II II II II 111111 I 

1CI'!M'I<Hh ( s- ru.Uy aatiefaet.ocy P. Partially Satie!actocy N- Not U.ful. )I 
I 

I 

I 

I 

: 

: 

I 

: 
: 
: 
I 

I I I I I I I I II I I I I I I I I I I I I I I I I II I I I I I I II I I I I U I I I I I ; I ; I ; I J : I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
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111111111 Ill II II II II ! I II II 1111111111 II I Ill II II II II II I 111111 I I I I I : I I I I II : I I II I I II II : I 

§ 1sa.u 5 - oraaoor..oav - Nl11'E TI!St'DC 1 
- 91-7 - 1oa1te ~~neurotoxicity -hen 

: : I I Z Z I I II I II S I t I I II I I Z : I I I I I It : S I I :S I :: I I I I I U I I U I II I I II I Ill II II I I I I t I I I I I : I I II II 1 

10l!MICAL- 01~ 1 
I Ill I II I Ill Ill I I II II I I I Ill II I II II I I II II I I I I I II II II II 1111 II II II II II II Ill I II I II I II II II 

1PNZ ..1. ot ..1. tor tha r-tuir-ntlll».'l'!D _I _j _11SUpercm. J?ll9e dllUd _j _!_1 
lllllllllllllllllllllllllllllllolllllllllllllllllllllllllllll Ill 11111111111111111111 

I 

I 

I 

I 

CUrnnt Uaa GW.d!lllne Are Data Foatnote 1 

UM categOry Status a.quired Nlllt»r 1 

I 

I 

~ A, 'l'Krwtrial - P'acd Crq~ [R] 
~AJ B. 1'ernatrial - NCIIIIflood (R] 
[i] c. ~ic - tood Crql [R] 
[iJ D. lqlatic - liiCinfoa1 [R] 
[i] E. (k~·- l"cod Cl'ql [R] I 

I 

(l]

(lj F • Gr-m»IM - liiCinfoa1 [R] 1 
I 00 G. trar.tzy [R] I 

1 H. IlCIIIMtic CllltdCior [It] 1 

I [!) I , Inlb::r [R] 1 

I I I I Ill II I I II I II I I I I I I II II I I I I I II I Ill I I I I I II I I I I I I I I I I I I I II I II II II I Ill II I I II ' I I I I I I : 

18'l'1llUI Cl J::M'A IU!DJilt!M!Bl'S I 

I I 
I Sati.afied l'U'ti&l.ly Sati.afied Not. Satisfied X 1 
I MCint:ha to ClenHat.e Md:i.tional Data 6 ~ I 

I II II Ill Ill II I II II II 1111111 I 111111111111 I Ill 11111111111111111 II II II I I Ill II II II II Ill I 

1CITATICE1 ( s- Flllly aati.afactcEy P. Partially Sati.afactcEy N- Not. Uaaful)l 

I 

I 

I 

: 

I 

I I II I I I I II I I I II Ill I II I I I Ill I II II II I Ill I I: I I I I I Ill I I I I II II I I II II I I IIIII I I I I Ill I I I I I I I 

,.,., 3 8 
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111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

1158 .135 - roxiOOU:CY - aJIICtUOUC T!STit«< I 
- 82-1 - 90-day !!MClin; - roc»nt, nan-roc»nt 

I I 1 1 IIIII I 111111 111111111111 111111 I I Ill I II I 1111111111111 Ill I Ill II Ill I I Ill I I II I I II II I 

10t!MICAL - Oichl.onoe 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

;PAGE...!. of ...!.l!OC this requi~ntullo\l'ED _/_/_uS·rot'-~ datlld _/_/_1 
II I II II I I I 11111111111111111111111 I 11111111111111111111111111111111111111111111111111 

eun.nt UM Gui~line AR Data Footnots 1 

u.. category Statu. '*"i* ~r a --- -···-· - • 
[XI A. 'l.'err.tdal. - Poad Crop 

a. Te~trial - Nonfoad 
c. ~tic - Poad Crop 
o. lq.latic - Nonfood 
E. G~ - P'nJd c~w 
r. ~ - Nonfood 
G. roc..tey 
H. ~tic~ 

••• . .. ·- --- I 
[RI 1.2 

[R) 1,2 

[R) 1,2 

[R) 1,2 

[II 
[XI 
[II 
[XI 
[XI 
[l') 
(XI 
[iJ 

11111111111111111111~11111111111111111111111111111111111111111111111111111111111111 
I.~ 

I STMUS at EWrA RBQUIJIIIIDll'S 

S.tisl!ied Partially Sltisl!ied X Nat satisfilld __ _ I 
I 
I Meritt. to GMWrate Adc11t..ional Data 9 ~ 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111 
1CITATiatS1 ( sa fUlly satisl!actoey P. Partially satisfactory N- Not Useful) 
100050010r 00013~50~ dog (P) 
I 

I 

I 
: 
I 

: 
I 

I 

I 

I 

I 

I . . 
: 

: 

aa:aa::::::ss::::::s:::::::sa::::::;z::::::z:::::a:aaaaa:::::::::::::::::::::::::::: 
Do\l'A RQJIRf:IIENl' I!'OC7l'!Ct'ESI 
1. May be satisfied by a 2 year chronic rat study. 
2. Satisfied by a wo year chronic dog stu:ly. 

. .. 39 
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I I I I I II I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

\158.135 - '!'CIXICX>l.OOY - !lJBQUOIIC T!STI~I 
- 82-2 - 21-day dermal 

t II I 1 I I I I I I II I II : I I I I I ts I I I I t I I I I I I :: I :Z I I I I I I I I I I I I I I I I I I I I ; I I I I I I I I I I I I I I I I I I 1: I : ; 

1CliEMICAL - Oic:tllo~ I 
1111111111: 1111111111111111111.1111::: 11111111:: 1111111111111111111111: 11111111111111 

1PIQE ...1:. ot ...1:. !or thU r~qui~nt110t\Tl'D _I _j _1 :Suparcailte page dated _/_.) _1 
I I I I I I I I I I I II I I I I I II I I I I I I I I I I I I I I I I I ~ I Ill I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

CUrrll'lt UM Guidelina Are Data Footncte 
U.e Cat~ry Statua b:!Uired Nuni:ler 

I ~ A. Tllrr•trlal - Food Crop [CR] 
B. Terr•trial -Nonfood [CRJ 

I [Xj c. 1ql.llltic - A:lod crcp [CR] 
[X) D. 1ql.llltic - Nonfood [CR] 

I ~ E. ar.ma.e - Food crcp [CR] 
I r. Gr~ .. - Ncnfbod (CR] 
I CiJ G. tror.try [CR] 
I Cil H. l:ll::ta.•tic Out.doc:l:' [CR] 
I CK.J Io Inoklo:r [Cit] 
I I 111111111111 I Ill II II 1111 11111111 I I I 11111111 1111 I I II 111111 1111 IIIII I I I I II I I I I I I I Ill 

1STA'lUS ~ I:M'A RlllUIRDI!Nl'S 
I 

I 

I 

Not S&ti•fied _.:.;.X_ S&ti•tied Partially Sailitied ~--
Montllll to Generate l\4di tional. Data 9 nr:lntha 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ICI'l?.TICHII ( s- FUlly Ailitaetozy P. Partially Sati•tact.cz:y N- Not UMtul)l 

I 

I 

I 

I I t I I I I I I :: I I II I :: I I I I I I I I II I I I I I I I I I I I I I : I I :: I I I I I I I I I I I I I I I I I I I U I tl I I I I I I I I I I I I I I 

Oo\TA REXlUIRfM!Nl' RXnNn'ES I 
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:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
§158.135 - TCIXICDrmY - SUBQiR)NIC TE!r~n:G I 

- 82-3 - 90-day dermal 
Z : I ~ ; ; : I ; I I I I I I I I I I I I I I : : : I I ; ; : I ; :: I ; : : : I I I : I : : I I I I I I I I I I I : : : I I I I I I I I t I I I I : : : I : t ; : I I 

:Q!EIIICAL - Dichl.orvoa 
::aaaa:a:::::a::a:::::::a:a:::::::::::::::::::::::::::::::::::::::::z::::::::::::::: 
:E'I'GE .J:. of ....l for this requiriSII!nt: :D.I.Tm _j _}_: :Superca'les page date:! _j _j _1 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I : I I I I I I : I I I I I I I I I I I I I I I I I I I I I I I I I I I I l I I I I I I I I I II I I I I 
Current un Guideline Are Data Footoot.e 

Use CateqQ<:y Status RA!quired NI.JIIber - [xJ A. Terrestrial - Food Crop [CR] 00 : 
00 B. Terrestrial - Nonfood [CR] N) 
[XJ c. llquatic - Food crop [CR] 00 
[XJ o. Aquatic -Nonfood [CR] N) 
[X] [CR] --E. GrB«<ho.Jse - Food Crop 00 
[XJ )'!'. Greenho.IF.e- No~ [CR] 00 

I [XJ c:.. For•tzy [CR] 00 
I [3t] H. Domlstic OUtdocx [CR] 00 

[!j I. Indoor [CR] g:j : 
I U I I I I I II I I I I I II I I It I I I I I U I II I II II I I II I I I I I I I I I I I II I I : I I I I I I I I I I I II I II I I I I I : I I U II 
:STATUS OF ll\TA REXlUIREMENl'S I 

satisfied x Partially satisfied __ _ Not Satisfied __ _ 
I Months to Generate Additialal Dllt.a ~:-::-':"":":' 
I I I I I I I I II I I I I I I I I I I I I II I I I II I I I I I I It c I I I I I I II I I I I I I I I I I I I I I I I I II I I I I I II I I I I I I I I I I I I 

:CITATICNS: ( s- Fully satisfactozy P. Partially Satisfactozy N• Not Usefl.lll1 

I : 1: I I I I II I I I 12 t t t : I I I : t I I I I tl II I I I I I I t I I I I I I I I I I I I I I I I I I I II I I II I I I I IJ I I I I I I I I I I I I II 
MTA REXlUIREMNl' nxYm:1l'ES 1 
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lSIJt::::zzzzztzz::::::::zzz::::::zz:z:z::IZIIIIIIIIIIIIIIIIIII;::::zzz::::::z:::::: 
5158.135 - TOXICOLOGY - SUBCHRONIC TESTING 1 

- 82-4 - 9G-day inhalation - rat 
:::::::::::::::::::::::::::::::::::::::::::~::::::::s:u:::a:aasa:zt:::::::::::::::: 
:CHEMICAL - Dichlorvos 
U II Ill :z:azzzzz II II Ill I I I I II II; I I I I I I I II I:: I I IIIII I I II I Ill I: I I I I II II II 111111 II Ill I: 
:P!IGE _!.of_!. for this requirementii~ED _/_/_11Supercedes page dated_/_/_: 
•::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Current Uee Guideline AN !lata Footnote : 
Use Category Status Required Number -·- ~a.~--•••~ss.••••ss~2•--••• ·=--·-·· .... ::a:. •• :aa::~311•••• 
[X') A, Terrestrial - Feed Crop [CR] l I 
!Xl B. Terrestrial - Nonfood [CR] . • til C. Aquatic - Food Crop [CR] 
[i() o. Aquatic - Nonfood [CR] I 
!Xl 
!Xl 

e:. Greenhouse - Feed Crop [CR] I 
F. Greenhouse - Nonfood [CR] 

!X'l G. Forestry [CR] 
!Xl H, J:iai1M tic Outdoor [CR] 
l!l I. Indoor [CR] 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111 
STA'l'US OF ll\TA RfXli,IIREMDrl'S 

I 

I 
5atiefied X Partially 5atisfied --- Not satisfied __ _ 
Ma!ths to Ger8rate Additional Data ...,..,...,..,..,...,... 

111111111 II II I II II II I I II I Ill II II IIIII I II 111111 I I Ill I I II I I I I II I Ill II I II II I I I I I I I I Ill 
1CI~IONS1 ( S• Fully satisfactory P• Partially Satisfactory N• Not Useful) 
00063569(5) 

II Ill I I I I I I I I I II I I I I I IIIII I I I I I I I I I I I I : I I I I I I I I lZ I I I I I I I I I I I I I I I I I I II I I I I I I I I I :: I I I I 
ll\TA RfXli,IIREMENl' F<lC71mrES I 
1. Satisfied by 2 year rat inhalation study 
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I I I I I I I I I I I tl I I I I I I I I I I I I t I I I I I t t I S: I I I I I I t I I I :1 I I : I I I I I I I I I I I I I I I t I I I t I t t I ; ; I I I : t ; I 

§159.135 - TCIXICDUllY - SIJBa!R)NIC TESTINl 1 

- 92-5 - 9D-day n81ll'otoxicity -hen 
I I t I I I I I I I t I I t I I I I II I I II I I I I U :: I I I I I U I U I I I U I I I Ill I II I I I I II I I I II I I I I I I I I I I I I I II I I 

1 Cl!EMICAL - Oic:hlot"/01 1 

It::::: t ::I 1111111 It It I I I I I I It:: I I: I I I I I I It I I I I I I II I It I I Itt:::::: I:::: I:::: I: I It I Itt 

.P!IGE...!. of...!. for this req..U.r-nt::Ot\TED _/_/_:1&\tperoedes page data! _/_/_1 
I II I IIIII I I I I I lilt II I I I It I I Ill 111111111 I I I I I It It I I:: I 111111 I I I I I Ill I I I I II It I Ill:::: I 

Currf!lllt use Guideline Are Data Footnote 
Use categocy Status Required Nlmiler 

I 

EXJ A. Terrestrial - Food Crq~ [CR] l 
I CXJ B. Terrestrial-~ [CR] 

CXJ c. llquatic - Food Crop (CR] 
EXJ o. llquatic - Nonfood (CR] 

I CiCJ E. Greel'lholse - Fcod Crcp [CR] 
I CXJ F. Grealh::luse - Nonfbod (CR] I 
I [Xj G. For. try (CR] 
I CXJ H. Danlstic 0\ltdCXIE' (CR] 
I CE,) I. Indoor (CR] I 
I Ill I 111111 II I I 1111 I II I II I I I I I I I I Ill I I I I I I I II IIIII II I IIIII IIIII I II I I I I I I 1111111111 II 

:STATUS OF CM'A RIQ.IIR!HNTS 
I 

I Satisfied Partially Satisfied __ _ 
MontM to Generate Additicnal ~ta __ _ 

Not Satisfied __ _ 
I 

11111111111 I II Ill I II I I II II I I I I I I 11111111 11111111 II I I I I I II I I I I I I II I I I 11111111 IIIII I I I 

:CITATICHh ( Sa Fully satisfactoty P. Partially satisfactory N- Not Useful): 

I 

I 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

DI'.TA RF.XlUIR!MM' fOOliDI'ES I 

1. Rsquire;! if acute delayed neurotoxicity tnt or if acute oral, <1ernal or inhalation 
studi• sha.lad neurq~~~thy or neurotoxicity. 

~·I 'f I 
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::::::::::::::::::::::::::::::::z:::::z:::::::a:z:::z::::::::::::::::::::::::::::::: 
5158.135 - TOXIOOLOGr- CHRONIC TESTING : 

- 83-1 - Chronic feeding - ( 2 spp. J - rodent, non-rodent 
:::::::::ttllllllllllllllllllllllllllllllllllllt:::::::::::::::::::::::::::::::::::: 
:CHEMICAL - Dichlor:voe 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::zz::::::::::::::z 
:PAGE...!. of...!. for this r:equirement::OM'E:D _/_/_:zSupercedes page dated _j_/_1 
:::::::::::::::::::::z::::::::::::::::::::::z::::a::::::::::::::::::::::::::::::::: 

current 
use 

Use 
Category 

Guideline 
Status 

Are Data 
Required 

Footnote 
Number 

____.__. ....... s~••~••a~......... aaaa ·~=~ •• ... ••~ ~---~• 

: [XJ A. Terrestrial - FOCX! Crop [R] YES 1, 2 
1 [XI B. Terrestrial - !blfood [CR] 

[XI C. Aquatic - FOCX! Crop [RJ YES 1, 2 
[X] o. Aquatic - Nontood [CRJ 
[XI E. Greenhouse - Food Crop [R] YES 1,2 

I [XI F 0 Gr:.nhouae - Ncnfoex! [CR] 
1 1!] G. Forestry (CRJ 
I [X] H. ~tic QJtc:loor [CRJ 
I [XI I. IMoclr [CR] 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll I 111111111111 I IIIII 
1STA'1US OF t\\TA RDJUIREMENl'! 
: 

Satisfied Partially Satisfied ... ....::.X_ 
ltfcnthll to Ginirate Additional C.ta 

I Not satisfied __ _ 

11111111111111111 U 1111111111111111111111..,.1..,.1.,...11.,...1...,.1"""1-1111111111111111: 11111111111111111 I I 

1CITATICHh ( S• Fully satisfactory P• Partially Satisfactory N• J.lbt Useful) 1 
:ooosoo1or oooussor dog (PI : 

111111111111111 1111111111111 1111111111111111111111111111111111111111111111111 IIIII I 
MTA Jm;lllli!Diml' ~~ 
1. Satisfied by two year dog study 
2. May be satisfied by a two year rat feeding/OOCOI}Inicity study 

t .•.. 
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:::za:szaa:::::::::zaa:::::::::::::::::::::aa:aaaaaaaa::;:::::::•::::::a:::::::::::: 
~158.135 - TCKIC:li..OOY - Clf!IONIC T"'..sTit«i I 

- aJ-2 - ~city stl.¥!y - ( 2 spp. l - rat !U¥1 liOUH ;,raterr!!ld 
lllllt:::::ttlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

: Cit."'11CAt. - Didllorvoa 1 

::::::a:::::::::a:tttttttttttttt::::aa::::saas::ttttttttt:tttt:::s::::::::::::a::ttt 
1P/a: _l of .J:. for this requirlllltttt.: :OP.TED _./ _./ _11Superc_.. l*JI dateri _j_/_1 
::a::::::::::z:aaaaaaaas:aa:aaaa::::;:;::a::::::::::a:a:::a::zaa:a:::::::::::::::::: 
: Current Use 3uidel.i.M Are llllta Foot.nottl 

Use Cat~ry Status Raciuirilli ''l.llli:)er 

CXJ A. Terr•tri.al. - Food crop [RJ YES l I 

I Cxl e. Terrestri.U - tmfbod CCRJ I 

Cgl c. l\qlatic - Focd Crql CRl 1ES l I 

[X] D. Aql.l&tic - lbl.5:xxl CCRJ 
Cir.l E. Gr .. nhouM - Food Crql [R) ¥ES l 
cxJ !i'. GreenhcuH - i:blfood (CRJ 

I CX'J G. For•try (CR] I 

I Cil ii. ~tic OUtdccr CCRJ I 

I C&'l I, Indocor (CAl I 

ll II Ill 111111111111111111 I I 1111 II I I I II I I I I :: ll I 111111111111111111111111111 1111111111 

1STM'US CR CIM'A UQUIRI!Mi:NTS 

sadstiilli Partially satistiilli __ _ 
I 

I I 

I Mentha tQ a.n.rate 1\ddit.ional Data ----
111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

aCITATic:NS1 ( s- Fully satisfactQry P. Partially Satiafactary .._Net UMMh 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I II I I I I 1111111111111 II II I II I II Ill I I I I I II I I I I I I I I I I I I I I I I II I Ill I II II I I I I I I I II I I I I II I I 

::JII.TA ~IR.l:lol!:illl' l!tJCm«Jl'ES I 
1. ~rv«l .,.nd!ng r-ipt 4td 4l\&lysis ~ :-iational cancer Inatit.ut.e r~t. 

ani rrcuse OllCC)9Irlicity sWdin. 

f··~ 
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llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
;iJ.)ij,l)5 - '1\.0U:COL.I.liX - ~lC Tt;:;TINIO : 

- 83-3 - leraecgenicity - (2 spp.) 
:::::::::::::::::::::::::::a:aa:a:a:aa:a::s::::::::::::::::::::::::::::::::::::::::: 

: 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
:Pia:__!. of__!. for this r:equii'III!IIMit::D\TEU _/_J_::Q1perceaes page dated _/_j'_: 
I I I II I 1111111 I I II II I I I I I I I I I I II I I I I I I I 1111111 I I I II I I I I I I I I I I I I I I:: I I: I I I I I: I I I I I I I I I 
: Cunent 

u .. 
GuiaeliM 
Status 

Are lllta 
A.quired 

Footnote I 

~r 1 
I 

: 

: 
: . . 
: 

---z 
[X) A. Tenestrial - Focd Crq, [R) 
[XI a. Terrestrial - Nonfood [CRJ 
[X) C. Aquatic - Focd Crq, [R) 
[XI o. Aquatic - Nontocxl [CRJ 
(XI E. Greenha.IM - Focd Crc:p [R) 
[X) F. Greenhouse - Nonfood [CRJ 
(X] G. Forestey (CR] 
[XJ H. DI:IIIHtic C::Utcloor (CR) 

__ .. _ 
1 

1 (i'] I, Indcor [CR) 
I I I I I I I 1: I I I I I II II I I II I II I I J I I I I I I 1111111 I I I I I I IIIII I I I I I I I I I 1111111 I I I I I I I I I I I I I I I 
::.TATI.Jt; OF I.Ml'A ICEIJ.il~ 
I 

I 
I 

~tiatiea Partially ~tistled X 
IIIOI'Iti'UI to u.nerate Aaclitional lllta Y mcntha 

Not Satiatied __ _ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111 
:CITATic.l'481 ( ::1• t\ill,y Ntlstactoey i'- ~iall,y llal:istactoey N• Not U .. tul) 
:UUUC,J:l64 (P) 
l'lll~Xpe, E. !!_!!. ( 11*72) . • 
I 

I 

I 

I I II I I : I I I I 11111111 I I I I II I Ill 1111111 I I I I I I I :: I I I I I I II I I II I I I I : I I I I Ill I I I II II I I I I I I I 
~TA Mf),JUIMEMI:Ifr l"ClJ'l1'tJl'E I 

1. A rat or meuM teratoloQy st1Mt( is r.quired. 

46 

• 

I 
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It ttl t I:;:;:;:::: II I I I IS Itt I::::::: I I I It I I II I It I I It It I I tilt I::: II I I I :t t t: I I I It It:: It: 
~158.135 - 'l"CJCCO)[.(X;Y- OlR:NIC 'l'ESTN:; I 
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t I t I I I t I t U I I I I I I I t t I I I I I I I I I t I I I : : : I I : I I I t I I I I t t : t I : I I : : I I I I I I I I : I I : t : : I I I I I : : : t I : t 
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I I II I Itt I n: t II I I I n: I t t I I IIIII I I I I I t I I I I I I I I I I t t I I t I I I I I II I II t I I t I I I I I I I I I I II II I I I U I 

: 
I 

I 
I 

I 

I 

I 

current UM Guideline Are Data ~ 
U.e category Statue Raquired Nl.llber 

(XJ A. TerrMtrlal - Food crop 
[XJ B • Terre.trial - Ncn!ooi 
[XJ c. llquatic - Food crop 
(XJ o. llquatic - Ncn!ooi 
[XJ E. Greclhruee - Food Crop 
~ F. Gr.m:uM - Ncn!ooi 
L"J G. For•try 
[X] H. Dc:maetic Outdcxr 
[XJ I • Incb:lr 

YES 

I 

I 

I 

IIIIIIISIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I Ill 

1STMt1S OF IJM'A RQJIRI!M!Nl'S 1 

[R] 
[CR] 
[R] 
[CR] 
[R] 
[CR] 
[CR] 
CCRJ 
(CR] 

I 

I 

I 

I 

I 

satJ.atied Partially satJ.afied __ _ Not S&tiefied _.;.:X_ 
I 

I 
Mcnt:h8 to Gclarate lldditional. Data.~~::":"":" 

I I I 1111111111111111 I I I Ill 111111111111111111 II I I II II I 111111111111 I II I I I II 1111111 I Ill I 
1CITATIQ181 ( s- Plllly eat'.lfactory P.. Partially Satiltactory N- Not UMM): 

I 

I 

I 

I 

I 

: 

I 

I 

I I I I I I I I I I I I I II I II I I I I I I I I II II I I I I I I I I I I I I I I I I I I I I I I II I I II I I I I I I I I I I I I I I I I I I I I I I I 1 I I 
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: IIIII J II:: II It I till I I::: I lilt I til:::;: I I I IIIII: I: I: I: I::: I II It::::::: I I II I 1:: I II tit 
IOIEMICAL - DichlOE'IICII 
I I I :t t II:::: II II II It I:::: II II I I 11111111 II lttlt I I 111111111 I:::;; Ill tllll til 11111111 I: 

:P!tGE _!. of _!. 5:lr this requiranent11o.\'IED _} _} _1 :Superaldes pB9II dat-.1 _} _}_1 
; I I I t I I I t I I I t I I I I I I I I : : : I II I I :t I : : I I I I :t :t t t t t I I : : : I : I I I I t t t : : : I I : I I I I I t t I I I I I I II I I I I : I 

currmt u.. Guiclellne Are Data. Footnote 
Use Catecpcy Statu• Ra}uired NIJII»r 

(X] A. 'l.'err•tria1 - Fcod crop (R] YES 1 
I 

(X] s. 'l'erre.trial. - Nonfood (CR] 
: (XJ c. Aquatic - Fcod crop (R] YES 

(X] D. Aquatic - Nonfood (CR] 
(fJ E. GrMnhcuae - Focd Crop (R] YES I 

CXJ F. Gr..-4Dlae - N:mtoo:i (CR] 1 

I (X) G. For•uy (CR] 1 

(X] H. Danl•tic Olrtdoor (CR] 1 
I C!J I. Indo:x' (CR] I 

111111111111 I 11111111111111111111111111111111111111111111111111111111111111111111111 
1 BrA'l'US OF J:Wl'A R!OIIR!H:Nl'S 1 

I 

I 
satbtied Partially S&ti8fied x 
Honth8 to Generate Additional. Data 9 IID1tha 

Not SatJ.afied ---
I 

I 

I 
11111•1 11111111111111111111111111111111111111111111111111111111111111111111111111111 
1CITATICNS1 ( s- ntlly ati8tactory P.. Partially Satiafact.cz:t N- Not U.tul.)l 
I 

1S 5:lr direct gene nutatiau Shiraau ft. a1. , 1976 I 
Dian, 19'72' -
Bride;... 1978 

I Hanna lind Dyu' 1 1978 I 
I M:tln, 1973 I 

Wild, 1973 I 
ft:lriya ~ ~o I 1978 

: 
IP 004376 

I 
I I I I I I I I I I I I I I II I II I I I I II I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1.1 I I I I I I I II I I I I I I I I I I 
M'IP. R!QUIREI«NI' roamoms 1 

1. Tutin) in a n~~~~alian cell 1)'8t~ in the pr-nce of m.tabolic activation or 
in a l<tilole animal (lllllmll) gene nutation u•ay 
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I !:X:J a. ea-t.ic Out.dcCir (CR] I (g) I. Indoor (CR] I 
llllllllllllllll 11111111111111111111111111111111111111111111111111111111111111111111 
:STATUS ~ llM'A RQJIRO£Nl'S 
I 

I 

I 
s.wu.s Partially s.wfic x 
Montn8 to a.-rate Ad4itianal Data 18 IID1tha 

~ s.etau.s __ _ 
I 

I 

I 
I I II II II I I I I I I II I I I I I I I II I I I I II I I I I I I I Ill II I I II II II I I I I I I II II I I I I I I II I I I I I I I I II I I I I I 
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I 

I S 
I 
I p 
I 

I 

I 

I 

I 

I 

004376 (no.. llli.crau::~ /aiae.r chraaat.id ~ 

004376 (i.naraquate daainant. lethal) 

I 

I 

I I I I I I I I II I I Ill I I I I I II I II I II I I I I I I I II I I II I I I I I I I II I I I I I I I I I I I I I I II I I I I I II I I I I I I I I I I 1 
OP.T.\ R&JUIROZCNI' J.IIJOl'l«m:S I 

l. "n acclpt.able u-..y lbr tra.•p:~rt to 'Jecninal. t.isaue Md/or •JOtoll'lti&l for 
heritabl4l atfecta b requirm, ••·}• dant.nant. let."'-U •••·Y· 
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111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
:S'IMUI .. llo\TA MJUIIID£Nl'S 

I 
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l. At leut one study of D!P. aynthais/rllpd.ir in a nanmalian otll S}'llt.n is r~qo.U.r«l. 
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Gaines,T.B. The Acute Toxicity of Pesticides to Rats. Tox. 

Appl. Pharmacal. £: 88-99, 1960. Also unpublished submission 

received February 14, 1961, ur.der PP0299, Submitted by Chemagro 

Corp., Kansas City, MO. 

Caswell No. 328 MRID 00005467 

Materials and Methods: 

007765 

The acute oral and dermal LDsO of 42 pesticides was deter­

mined in Sherman strain rats. Dichlorvoe Tech (purity not stated) 

was one of 42 pesticides studied. 

Fifty-nine male and 80 female Sherman strain rate, with 

body weights of 175 and 200 grams for the males and females 

respectively were used in the oral LDso study. The animals were 

administered the teat compound in peanut oil by stomach tube 

at 0.005 mL/g of body weight. 

One hundred and ten males and 50 females similar to those 

used in the oral LDso study were used for determination of the 

acute dermal LDso• In this study the teat compound was dissolved 

in xylene and applied at 0.0016 mL/kg to an area of J,O x 4.5 

em of prepared akin. The test solution was applied slowly to 

prevent run-off with a 1 ml pipette with 0.01 ml grsduatione. 

Animals were individually caged during the study, After 

compound administration they were observed once/hour for tox­

ic signs on the first poatdosing day, then daily thereafter for 

14 day1. ' ., 
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LDso values were determined usin~ the Lichfield Wilcoxon 

method. 

Results: 

Rats treated with organophoroua compounds were reported 

to show cholinergic symptoms. Female rats were reported to be 

more sensitive than males to the teat compounds. The oral LDsO 

of dichlorvoe was calculated to be 80 (60 to 104) mq/kg in male 

rats, and 56 (48 to 65) mq/kg in female rats. The dermal LDso 

was calculated to be 107 (85 to 137) mq/kg in male rats, and 

75 (59 to 96) mq/kg in female-rats. 

Discussion and Conclusions• 

The oral and dermal LDsO studies on DDVP is included in 

a report of the acute toxicity of 42 pesticide8. Although the 

dosage levels used to treat the test animals were not reported, 

all animals treated with DDVP either orally or detmally died 

within the first hour after treatment. It is assumed that the 

doses administered encompassed the doses reported for the 95' 

confidence limits. 

Toxicity Category• II for Acute Oral LDso 

I for Acute Dermal LDso 

Core Classification• Minimum 

oo11 

1• .... ''1 86 



~ ,. 

~ 

~ 
' ' 
\ r: ,, 

; ' 
' ., 
{ 

·~J776 
(3) 

Citation• Schafer,J.H. 1976.Eye Irritation Study in Rabbits Using 
Technical ODVP. Unpubliehed report received June 16, 1981, prepared 
by E1ars Bioreeearch Laboratoriee. Submitted by Colorado Organic 
Chemical Co, Inc. EPA Ace. No. 42118-23. MRIO No. 0076822 
Caswell No. 328. 

Teet Subet&n£!1 

Technical DDVP (O,O,dimethyl-0-(2,2,dichlorovin¥1)-phoephate 

Teet Specie•• 

Six New Zealand White Rabbite, 3/eex, w.iqhing approximately 3 kg 
were ueed. All animal• were exa~ned and found free of eye defect• 
and irritation prior to the etart of the etudy. 

Experimental Procedure• 

Each rabbit received 0.1 ml of ODVP equivalent to 5 mg in the left 
eye diluted in propylene glycol. The doae wae 1.67 mg/kg of body 
weight. The lide were held together for a abort While following 
inetillation of the teet chemical. The right untreated eye eerved 
as the control. The treated eyee were not waehed. 

Animal• were k•?t in etandard wire cagee with food and water 
available ad libitum and were examined at 24, 48, and 72 hour• 
after appliCation ol the compound. The extent and nature of 
injury to the eye• were graded according to the Draize eyetem. 

Reaulte Reported• 

No corneal injury waa reported in any of the rabbite. One rabbit 
exhibited mild redneee and chemoeie at the 24 hour evaluation 
(Drai&e 1core -4), All rabbit• eye• were deecribed a• normal at 
48 and 72 houra poet treatment. 

Diecueeion and Conclueion•• 

The reeulte reported indicate• that Technical DDVP at the dose 
level ueed wa• a mild eye irritant in New Zealand Whit• rabbits. 

The toxicity category ia III. 

The Core claeeification 1• Minimum. 
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DATA EVALUATION RECORD 

MacDonald, R.: Thorpe, E., Hendy, R. et al. Toxicology ot Consumer 
Products. The Acute 4-hour lnhalation Toxicology ot Dichlorvos 
Vapor in Rats and Mice. Report No. SBER 82:008. Submitted by 
Shell Chemical Co., Washington, DC. 

Caswell No. 328 MRID 00137239 

Materials and Methods 

Teat atmospheres were generated by passing a controlled tlow 
ot dry air through two wick-type· ~aturatora containing 97.8 percent 
pure Dichlorvos Technical. The saturators were immersed in a 
water bath maintained at 22.5 •c. The vapor concentration was 
adjusted by mixing the aaturator output with a stream ot dry 
air. Vapor tlow trom the generator was adjusted to lU L/minute. 
Chamber temperature was maintained at 22 •c. The concentration 
ot dichlorvoa was monitored by periodically drawing known volumes 
ot the atmoaphere though aliquot& ot ethyl acetate, and analyzing 
the resulting solution• by GLC using an alkali tlame ionization 
detector. samplea were taken ~th at the chamber entrance and 
exit to quantity any adsorption ettects. A Total Hydrocarbon 
Analyzer waa used to monitor the output trom the generating 
aystem. 

Specitic Pathogen Free Wistar rata and CP1 mice were us~d in 
this inhalation study. Groups ot 10 animals, 5/sex were exposed 
"head only" to atmospheres ot the test substance tor 4 houra. 
Two expoaure chambers were uaed per group ot teat animala. Each 
chamber contained tive ports to locate the "head only" reatrainers. 
The teat atmosphere trom the generator was aplit and pasaed 
through each chamber at 5 L/minute. The control animals (5/sexl 
were exposed to dry compressed laboratory air only. The tlow rate 
through each chamber waa 10 L/minute. 

Mice were exposed to the teat compound at 218 mg;m3, The 
tirat group ot rats was exposed to a saturated solution ot the 
teat compound at 250 mg;m3. Three ot tive males died during the 
expoaure. Subsequent exposure concentrations used were 85, 147, 
198, 206, and 210 mg/m3 tor rata. Atter expoaure to the teat 
chemical, animals were houaed individually in atainlesa steel 
cages. Food and water were available ad libitum. Animals were 
obaerved tor toxic signa trequently durTng the exposure period 
and daily thereatter tor 14 days. Body weights were recorded on 
day o, 7, and 14 ot the teat period. Initial body weights were 
208 to 356 grama tor rata, and 26 to 41 grama tor mice. All high­
does and control rata were subjected to groaa pathological 
examination at study termination or at death. 

88 
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Results 

All dichlorvos concentrations in the exposure chamber were 
reported to be stable an«1 within 10 percent ot the mean tor the 
duration ot all exposures. The atmosphere at the exit ot the 
exposure chambers showed «1ichlorvos concentrations within 
18 percent ot the inlet concentrations. Exposure concentrations 
are shown in the tollowing table, taken trom the report. 

Chamber Concentrations in Acute 
Inhalation Study 

Dichlorvoa 

(5) 

I 
Exposure I I Concentration c.v.+ 1 Mortality++ 

Date Number Species !m;/m3) (') (t) 

17.2.82 - Mouse 218 9.2 --
11.2.82 1 Rat Saturateo+++ - 30 
18.2.82 2 Rat 210 12.4 100 
22.2.82 3 Rat 85 
25.2.82 4 Rat 142 
1.3.82 5 Rat 206 
9.3.82 I 6 I Rat I 198 I 
+ Coetticient ot variation, eight measurements. 

++ Compouno related, SM, SF per exposure. 
+++ Estimated to be 250 mg;m3, 

9.0 10 
20.4 -
13.4 -
13.2 I -

In rats in the initial exposure atu«1y, the atmosphere was estimated 
to be oversaturated with 250 mg;m3 ot dichlorvoa. Three rata 
died at this exposure level. In a subsequent exposure using 210 
mg;ml ot dichlorvoa, all ot the teat animals died. At 198 mg;ml 
and 206 m;/ml no mortality occurred. One animal «1ied attar 
exposure to 85 m;/m .3 ot the teat compound. 

Clinical signs ot ataxia and lethargy attar exposure were 
reported in rata. Clinical signa «1iaappeared by day 10 in surviving 
animals. No body weight ditterencea between control and treate«1 
animals were reporte«1. At necropsy, no aigniticant ditterencee 
in macroscopic tindinga were reported between control and treated 
rats Which survive«1 to termination ot the study. All rata that 
died during the study showed macroecopic signa ot respiratory 
tailure and pulmonary congestion. 

1,•.·1\'1 89 
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'1be LCso in rats ..- reported to be • 198 .rg/ til. 

Clinic!t.l s i.gna of body trEIIDr 1 Let!'w9Y 1 hini lag p!t.rseis !l.l'd 
splayed g!l.it ....,re reported in tru.ted mice. All toxic si~ di .. 
appearei l:7f day 2 !Lfter axposure to thll test d'!.ani.cal. liO n'Dr­
t!t.lity was reported in mice. BQdy .,..ight :J!t.in ·.- similar in oo<ttrol 
ani trMta:i mice. '1be inhalation t.es o for dichlo~ in :nice wu 
reported to be > :us rrg/. m3. 

Discuaaicn 41111 Conclusions 

Althcu~ the reporting of the u:poeure atrat.egy ia V&gla1 ••'l• 1 

it ia net clear~ tM ncmin&l. ClCli'IC*ltration aD1 the aetual con­
centration of the teat oa1plW1I1 are e:Juival.ent1 the r•ulta r.port.S 
justify the inwati':Jll.tor•' ooncluaiona that the inhalaticn t.eso is 
> 198 IIJll m3 in rata aD1 • 210 119/r ~ in mice. 

The atl.ldy is core claaified. u Mininu1l. 

The toxici t:y Cll.te'pty ia I tbr rata. 

II tbr mice. 

r-. •• · :·-·-.. -~'· ,."._ .! ----;--..-,-•• , •.• .__ .• , ,_.,._. :-- ,_- __ .+. 

(6) 
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Kimmerle,GJ Loser,£. Delayed neurotoxicity of organophos-

phorous compounds and copper concentration in the serum of hens. 

Pages 173-178, in EQS Environmental Quality and safetyz Global 

Aspects of Chemistry, Toxicology and Technology As Applied to the 

Environment. Vol.3. Academic Press, N.Y. (also in unpublished 

submission received Oct.l4, 1983 under 4£2983, submitted by 

Mobay Chemical Corp., Kansas City, MO. 

Tox. Chemical 328 MRID 00132355 

Materials and Methodsa 

Dichlorvos was one of 13 organophosphate compounds tested 

for d~layed neurotoxicity in hens after single and repeated 

oral or intraperitoneal administration of the compounds. The 

test compounds were• azinphos-methyl (Gustathion), dichlorvos 

(DDVP) ediphensoph (Hinosan), fenthion (Baytex, ~ebaycid), 

oxydemetonmethyl (Metasystox•R), parathion, trichlorfon, 

(Dipterex), triocresyl phosphate (TOCP), and five compounds 

related to DDVP. 

White leghorn hens aged 16-18 months, weighing 1.5 to 

2.0 kg ware administered the test compounds over a ran;• of doses 

overlapping the oral ~Dso• Soma animals were dosed orally, and 

soma were dosed intrap8ritonaally. The individual dose~ were not 

reported. In soma casaa, atropine 50 mg/k;, or atropine 50 mg/kg 



plus 2-PAM 100 mg/kg were administered to the test animals. 

After acute administration ot the test compound, the animals 

were observed for 42 days. In subacute tests, the compounds 

were administered in the food for 30 days, and the animals 

were observed for neurotoxic signs for 28 days. Only four 

compounds, alinphos-methyl, fenthion, trichlorfon, and TOCP 

were evaluated after subacute administration. 

00776 
(8) 

No signs of delayed neurotoxicity were reported for alinphos­

methyl, dichlorvos, ediphenosoph, fenthion, oxydemeton-methyl, 

or parathion after acute administration of the compounds. The 

dichlorvos related compounds and TOCP were reported to demon­

state neurotoxic signs. Administration of alinphos methyl, 

fenthion and trichlorfon in the diet for 30 days produced no 

signs of neurotoxicity. Nerve demyelination was reported in 

animals receiving 10 ppm or more of TOCP, 

The study described above is inadequate to determine the 

delayed neurotoxicity of DDVP. The study is not adequately des­

cribedr no individual dosage levels or number of animals per 

dosage level are reported for the acute studies and no indiv­

ual animal data• is ~iven. 
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In the subacute portion of the study, the animals were .. 
16 to 18 months old at study initiation, and were dosed for 28 

days. Current Agency guidelines for subchronic delayed neurotoxic­

ity to be 8 to 14 months old at the start of the study,and that 

animals be dosed for 90 days. Neither individual animal data or 

histopathology is reported. 

Baaed on these considerations, the study is classified 

as Supplementary. 
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Schwetz, B.A., Ioset, H.D., Leong, B.K.J. and Staples, R.E. 

Teratogenic Potential of Oichlorvos Givan By Inhalation and 

Gavage to Mice and Rabbits. Teratology 20;383-388, 1979. 

caswell No. 328 

Materials and Methods 

Virgin CP-1 mica and New Zealand rabbits (number not stated) 

were used in this study. Animals ware housed in temperatura and 

humidity controlled room. (22! 2 •c, 45! 3' h) with a 12-hour 

light and dark cycle. DichiOrvos (ODVP) 96 percent was admini­

stared to pregnant mica from day 6 through day 15 of gestation, 

anG to pregnant rabbits from day 6 through day 18 of gestation. 

The day a vaginal plug was observed was considered day zero 

of pregnancy in mica. The natural mating day was considered 

day zero of pregnancy in rabbits. Dichlorvos was administered 

orally by gavage in corn oil at 60 mg/kg/day to mica, and at 

S mg/kg/day to rabbits. Control animals received corn oil only. 

The doaal used in this study ware determined from a previous 

oral range-finding study. Doses of 100 mg/kg and 200 mg/kg of 

dic~hlorvos produced signa of cholinesterase inhibition in mica 

after administration from day 6 to day 15 of gestation. 

Decreased food consumption was the only toxic sign reported for 

the 60 mg/kg dose. Similarly, doses of 10 mg/kg and higher of 

dichlorvoa administered to rabbits orally from day 6 through 

day 18 of gestation produced signa of cholinaataraae int.wlti~ 



~' 

' .. 

w-'ic;~ht loss ami death. The dosos used in the main study were 

considered the maximum tolerated doses. The test compound was 

also administered by i~halation on days 6 through lS to mice, 

and days 6 through lS to rabbits at 4~g;L. Duration of 

exposure was 7 hours/day. This dose was selected because in a 

previous teratology study in which concentrations ranging from 

0.25 to 6.25 ~/L were used, there was a maternal mortality 

rate of 80 percent and signs ot cholinesterase inhibition at 

concentrations highur than 0.25 ~g/L in rabbits. 

007765 
( ll) 

Mice and rabbits exposed-to dichlorvos by inhalation, were 

placed in stainless steel inhalation chambers in which the 

dichlorvos atmosphere was generated by metering dichlorvos at a 

known rate into a heated vaporization flask and drawing the 

vapors into the chamber. The nominal concentration of 4 Ug/L of 

dichlorvos was calculated from the ratio· of the rata Of delivery 

of dichlorvos to the rate of the total airflow throuoh the 

chamber. The actual concentration of dichlorvos was determined 

by passing a 25 L sample of chamber air through an ethyl acetate 

trap, concentrating the sample, and analyzing an aliquot by 

GLC. Four samples were analyzed/day. The control animals in 

the study were placed in inhalation chambers receiving filtered 

room air only. 

All animals were observed daily for toxic signs, were 

weighed during the experimental period, and were sacrificed on 

the appropriate gestation day (18 for mice, 29 for rabbits), 

...... 
-a-
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The number of live, dead, and resorbed fetuses of both species 

were noted. Fetuses were weiobed, measured, sexed, and ex .. ined 

for external aalforaations. One-thirc of fetuses fro. each 

litter was examined for aoft tissue malfor.aticns. ~eads were 

fixed in louin's aolution, sectioned and ex .. ined for hydrocephaly. 

All fetuses were preserved in alcohol, cleared snd stained with 

alixarin red-S, and exa•ined for skeletal alterations. 

Statistical Analysis 

The incidence of fetal l}terations and reaorptions vas 

analy~ed by a .edification of the Wilcoxon test. Maternal and 

fetal body veiohts of were analysed by one-way analysis of variance. 

All values of p < 0.05 were considered si~nificant. 

Results 

In mice a~inistered 60 mg/ko of dichlorvos by qavaoe, 

mean body weight of the da•• was reported to be signific•ntly decreased 

on cay 16 but not at sacrifice on day 18 when co~ared to the 

controls. No body weight difference between control and treated 

ani.als was reported after inhalation exposure. Aa.iniatration 

of the test co.pound by either route was reported to nave no 

significant effect on the nu.ber of i.plantationa, live fetu .. a 

or resorption• per dam. Likewise no teratological response was 

produced by adMinistration of the test ca.pound. The results 

reported in this study are shown in the following table which 

was taken from the report. ,. 
gS 
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a- letuP with z•IPly. aa. wtt.ll a t.~t. tail. 
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0 0 
0 0 

53s47 55s45 
l.lO!CJ.OI 1.1340.11 -
23.740.8 34.)+1.3 

In rebbiu, no pbyeic&l or behavioral toxicity was C3Werv..t 

which r.oul4 be at:tributn to a4Binbtration of the teet COIIpOWI4. 

Neither maternal body w.ight nor li~ter weight wae reported to 

be eignificantly different between control and dichlorvoe 

treated r~D1te. There vee e eignificant increaae in the 

incidence of reeorptiona in the rebbite giv.n dichlorvoe by 

gavage, but nnt in the group given dichlorvoe by inhalation. 

There waa no increeee in the nu.ber of littere with reeorptione. 

No •jor PJ[ternal, viecer&l or eJteletal ill:lnon~elitiea w.re 

reported in the offepring of dichlorvoe treet..t ani .. le. 

The reaulte obt.eine4 in the etudy are e'hown in the following 

t:able. 

-10-
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The iaveaU4aton COI\Cl11ded that dic:blorvoe lldllinbtered 

to ~lee &ad rabbit• at the doe .. uaed did not pcoduce a 

tera~nic: reaponae Wb•ther the c:oapound waa a.s.iniatered 

orally or ~ inhalation. 

Oiac:uaaion and Conc:l11•iona 

In revi.wing the atlldy, a n11mber of defic:ienc:iea were 

noted. Only one doae lcwl per apec:iea waa uaed in eo:~c:h 

expoaure. The clalle 1evela uaed for the oral range-finding at11dy 

in rabbit• ia not rep:Jrted, therefore .. t ia not obviou• Whether 

5 •<J/kg ia the M'l'D. No •ternal data, auc:h u nuaaber of aniaa111 

uaed , ani-1 weight, or food cona11111ption ia provided. The rea­

~natrate that dichlorvoa waa not teratogenic in the two 

apac:iea atudied at oral doaea of 60 M9/kg in alee, and at 5 mg/~9 

-11-
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in rabbit•. No taE'atolovie raaponee w.• obtained when cUchlorvoe 

wa• ldlliniateud to llice OE' nbbita br inhalation •t 4 "4/L. 

la•ed on the deficiancia• noted in the atu~y. it ia claaaifiad 

•• luppl ... ntaE'Y• 

-u-

I .", 99 
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001765 
D\TA EVM.U\TION RE<X>RD 

Thorpe, E., Wilson, A.a., Dix, K.M. (1972) Teratological studies wilh 
Dichlorv<:* vapour in rabbita and rats. Arch. Tox. 31 29-38. U!lllblist-.d 
sutniuion ntodved April 27, 1976, :\ccession No. 2~1-125. Shell Chanical 
Co., washington, O,C, COLI 224034-D, 

Caswell No. 328 MRIO 00063564 

Materials and Methods1 

Dill'ethyl 2,2~ichlorOYinyl phc&phate (Dichlorvc» ) >79 percent pure 
wu introoucEtd into stainlea steel inhalation d'larrbers at concentrationa of 
0.25, !.25, ar., 6.25 ug/L by pasdi"Q the 11ir thrwgh a saturator syst«~~ which 
contained cHchlorvos. The air stream was fed into the inlet duct of the cnatrter 
where it was diluted with the major inflow of laboratory air. The test conoen­
trationa of dichlorvos vapor were achieved by adjusting the air flow tht"ough 
the saturate.:'. COncuntrationa of dichlorva. in the d'lantler wre dltter:mined 
by dnwing a defined ait volur.e into ethyl acetate and ~~analyzing the 10lution 
by gas-liquid chromatography using d phosphorous specific thermdonic detector. 

Ani:nals used in this study were virgin fe:nale ll.ltch rabbits wai~il"9 
2 to 3 kg and vir;in famale CFE rats weighii"Q 200 to 300 grams. 

Fer111le rabbit& were caged with males of prown fertility, four females 
to one male, and observed for matil"9• The observed matil'ljl day was considerad 
day one of pregnancy, and the pngnant females ~o~tre then caged separately in 
inhal.ation d'l~rs until day 28 of gestation. 

Ferlille rats ware caged with males of prown fertility, two feo'!lllles to 
ooo male. V~~t;~inal smears were taken daily ?~ exarr.ined for the presence of 
~petmltozoa. I'he day on llhich StJttm was oi:lerve<~ \liS terr.ed day one af preQ­
narK.y. The pr.agnant rats were caged sii"QlY in the inhalation d'l!llb!rs until 
day 20 of pr&gnan~.y. 

Allocation cl females to males an:! to the v&rious tnatr.ants were ran­
domil:ed for both species. 

Groups of 15 rats ana 20 rabbits were expoeed to the test at.'lD&pherw 
of did'llor:voe (0.25, 1.25, and 6.25 ug/L) ot air for 23 hauL'S daily, 7 
days rer ·Nett. ar.c11use of high mrtality the 6.25 ug/L grcup .,.s elilll-
i.nated fra:~ the stuay and a second experinant - ~~rfon.d .-11"9 gr~ of 20 
rabbits at dolaoe lewls of 0, 2, "m 4 ug/L of: dichlor:vo.. Animals 
ware obaervect daily fl)l' behavi<X"al and toxic: signs. At. tlw e..S of the ex­
posure !»riod, tne fr.wales ,..re sacrifictd, and the uterir. oonwnta -inad. 
The nurt.r of live fetuses, stillbirths, and reaorption sites were noc.S. 
f"etuMs ware ,..i7hed and eU'ftil'l6d for external lllllfomations. lialf of Mc:h 
litt~r was stained with ali&~rin red and examined for skeletal abnormalities. 
The rest of each litter was fixed in Bouin's solution, sectioned, and eUII!ined 
Co,- visceral abner. alities. 

. ·' 100 
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PlasN, e~hrocyu, ard brain ciDlinesterase act1vity wu estimated fran 
a selection of the adult females. Statistical analysis of cholinest~rase was 
by analysis of variance followed bY Student "t" test. 

~sults: ---
1. No toxic signs were reported in rats or rabbii:s administered 0.25 ard 
1.25 ug/L of dichlorvoe. Rats exposed to 6.25 ug/L shewed decrea:HCI activity, 
ard 16 of the 20 rabbits exposed to 6.25 ug/L died or were sacrific«J in 
~xtr~mie. loxic ~igns exhibited in t~e b.25 ug/L group ot rabbits ~l•;­
anorexu, lethargy, nuacle trencrs, 'llucous nasal discharge, and diarrhea. 
Nine of the deaths occurred after the inhalation ch«nber concentration reached 
8 uQ/L of dichlorvoe. In the second study in rabbits conducted at ooee levels 
of 0, 2, anJ 4 uQ/L of dichlor'los, six r-lbbits expensed to 4 Ulil/L died or ~re 
sacrificed becauM of toxic signa ...tlen the chamber con~ntntion wu in.::re~<o!d 
due to a filter f~ilure. 

2. PlaSI!Iil, erythrocyte ard brain cholinesterase were depressed to 67, 71 and 
72 percent of control for the mid dose and tt 27, 12, and 17 percent for the 
high dose rats. In rabbits, plasma, erythrocyte,and brain cholinesterase act­
ivity were de-pressed to 65, 32, arr:l 44 percent of the control at the 1.25 ~J~~/L 
dose, and depressed 15 percent or less at the 0.25 UQ/L dose. 

3. Expoeure of en: rats to dichlorvca at concentration~~ of 0. 25, 1. 25, and 
6. 25 uQ!L of air fran clay one of pcegnancy damonstrated no effect on the 
n~~r of pr~ncies, fetal re.arptions, late fetal ~ths, litter size, 
or :»an fatal wei~ht. 

4. Expoeure of Qltch rabbits to of dichlorvos at concentrations of 2.0 
ard 4.0 ug/L resulted in a slight depression of r.ean fetal weight in the 
offs;?Cillil of animals which received 4.0 ~/L (p _i 0.05). 

5. Sl<eletal abnormalities Wl!lre reported in one fet\15 in a litter fran t.'le 
0.25 ug/L e~QCsed rata, but t!"lis OlliS not considered catpJUnd rel.tted since 
no other abnormalities ,.re reported in other litters fran the sat~~~ 
grcup, or in litters exp led to h~her concentrations of dichlorv>"lS· No CQ;I­

pound related Skeletal or vi~~~»ral abnormalities Wl!lre reponed in the rabbits. 
The litter &ta are s!Doln in the following table, taun fran the i1'1Yesti9&tors' 
re:;10rt. 

::>iSCUAion and Conc:luaiona1 

Although the ac:t.UIIl concentratior.s of <Jichlorvo.o o.~Md in the inhalation 
.:hlllilen •re not discussed in the stu;jy, the ~rephed dolta ~lied c»oon­
stnte t.Mt the average actual concentration of the test CCIIIpDJnd was COII'(Iarable 
to t!w nallinal concentration. 

Based on t.'» data ~!"!ted, dicnlorvos wras not a c:le!llons<trated teratogen 
at the daM lewla studied. Ololinestera• activity was --~•sed in both rats 
ard r!lbbits expoMd to the canpound. A »ficiency noto!d in the study 11111s t.'lat 
neither food cons~ion nor body ·.oei;tat .jats -.re reported in the can. ard does· 
The NOt:L f« tabcyo!fetomxicity ls 6.25 ug/L in the rat, ard 2 UQ/L in the rabbit, 
the Uitter bllsed on decreased fetal wei~!lts at 4.0 ug/L in rabbits. 
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The ~IOt:L for cholinnterase inhibition waa 0.25 ug/L in the n1t. A 

NOEL for ciDlif"tarase inhi!:lition w.u not deternlin41d in the rlbbit. 
Sixteen or 1 .. 1 animal• .-r doa~e level wer• uMd in t.he rat tuatolow 
atudy, therefore, t.het portion of the 11tudy it cluaified aa Suppl-ntary. 
Current f'IFRA Guidltlil'llts require 20 rats/dOSIIQI ~roup. 

n. rabbit study ia classified as Minimun. 
The rat study is classified aa Supplementary 

Rabbit Maternal LE:L • 0,2 ug/L (decrealed AO!El 

Fetotoxicity LEL • 4 UQ/L ( decreased fetal W$1Qht) 

• 
TeratOgenic NOEL > 4 u;r/L 

A/0 ratio • Ntemal LEL 
DeVelop. fox LEL 

A/0 ratio • < 1 

\.. 
-~ • 0,06 

10.! 



om& 
•• ...... 

lttecta of Dichlorvo• on fre9nancy and on the 
( lt) 

re~wa•• ot en aau and Dutnh Ral)b1t• lapoled to 
Dichlono• Thl'oufhou~ their a..uuon fedocl 

Moo ot Mean Mo, of Mean llo. of Man live Man cone. No, of eurvivon l' .. or:pUou lae. fetal 11ttel' ve19)1t per: 
!D!Ci .. H9/L cSul P~"!!!!!t 11!1: l1 ~tel' deathl lit• feQif 9 

en 0 16 16 O,SI 0.06 1:1.6 2.2 
ltaU 1.:!;. Oo51) 1.:!:. 0.044) 

0,25 Sl 8 0.3 0 14,6 2.2 

1 .25 10 I 0,4 Oo3 
1.:!:. O, 7:U 1.:!:. 0.063) 

13,3 2.4 
I+ 0.72) 1.:!:. 0.063) 

6.25 10 I O,li 0 -13.1 2.3 
1!, 0.72) 1.:!:. 0.063) 

Dutcll 0 1!1 14 1 ,1 1),3 6.6 24.4 
J.UI:Iita (.:!:. 0.63) I+ 1.01) 

0.25 20 15 0.07 o.u 7 •• -26.4 
I:!.. 0 ,61) 1.:!:. 0,18) 

1.2:; 1SI 13 o.oa 0 6,4 26,6 

~ 
1.:!:. 0.65) 1.:!:. 1 .05) 

6.25 2oa --
Duf:Ch 0 20 16 1,3 1 .3 7.1 23.1 
hbbiu (!, 0.55) (!, O,SII) 

2.0 :.zoe 13 0,77 0.62 7.3 23.2 

4.0 2od 14 o.?t 0.93 
(.:!:. 0.57) (!, 1 ,02) 

7.1 20.2 
<.:t 0,55) <.:t 0,18) 

•16 n.bb1ta in thi• 9l'GUp 4J.e4 Ol' -r• IU.lled duri119 eapo.ve. 
~ita IUl'ViYiJ19 to the ead of tile expo&l&Ao 
Coae l'al:lbi. ~ cliea clur:iDIJ ••~un 
a.o rabbit& died or: - !tilled ciur1RIJ upocun, 
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DATA EVALUATION RZCOitD (20) 

Witherup, s., Caldwell, J,9.; Hull, L. The effect• exerted uvon 
the fertility at rata, ~nd upon the viability of their offapring 
by the introduction of Vapona (R) Ineecticide into their diet•· 
(Unpubliehed etudy received April 4, 1967 under 7l421667 prepared 
by Univ. of Cincinnati, Dept. of Pr~Yentive Madicine and Induatrial 
Health, Kettering I..a'boratory, aubaitted bf Shell Ch-i cal co., 
Waahinqton, o.c., CDLa221632-J) 

Material• and Methoda 

MRID No.a 00050012 
Caawell lfo. al28 

The teat ch~cal (2,2-~ichlorovinyl di .. thyl phoephata, 
93' pure) at doaee of 0, 0.1, 1.0, 10, 100, and 5~0 ppm vaa 
adainiatered in the diet to aix graupa of weanling Sprague-Dawley 
rata each containing 15 male• and 15 fe .. lea. Control rate 
received P!lrina Laboratory Chow. Diet wae prepared freehly each 
week. Pood coneu~tion wae not recorded. Ani .. le were houeed 
by aex, five per cage until they had been on the teat diet for 
6 weeke, and were approxi .. tely 90 daya old, then houaed together, 
three .. lee and three f-lee/cage. When the f-lea bee-. 
pregnant, they were r.-oved to individual nea~ing cagea and 
obaerved daily. After delivery. pupa ware exaained for external 
ano .. liee, grouped according to eez, and weighed. 

The Pt and P1 generation• were nated twice. Offepring fraa 
the firet of theee lit't.:re ware kept for 7 daya, eacrificed, and 
examined for vieceral abnormalitiee. 

Second litter• were nuraed for 3 weake, grouped according to 
eez, and weighed. Litter• were reduced to '0 f•malee and 10 
males, fed the •-e diet ae their parent• and caged together for 
mat.Lng at l IIICntha of age. One .. le waa caged with two femalea. 

Animal• of the eecond and third gftntration were mated once 
only. Offepring were w.aned at 21 dayo. 

For each generation the following parameters were monitored 
from each groupa nlllllber of femalea mated, number of matinga, 
~umber Of litters produced, number ~f etill and live birthe, 
external abnormalitiee noted, average p11p body weight at birth, 
nurr.b•tr of pupa alive at 7 daya, nUJII!)er of pupa alive at 21 daya, 
and ·total nullber of pupa eurviving. 

No etatietical analyse• were performed. 

Reeulte Reported 

In the firat mating of the P1 generation, 15 female• of each 
group were mated, reeultinq in 14 to 15 litter• in each group. 
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Litter aiae waa reduced in the SOOppa group, and the number of 
pupa dying during the firat w•ek waa increaaed whan co.pared to 
the control• (8.4' controlr 11,,,, 510ppa). 

In the aecond .. tin; of the P1, 13•15 littera were produced 
in the control group, and 14 to 15 littera in the treated ;roupa. 
The nuablr of pupa born and the nuaber of pupa which died during 
the firat 21 daya were aiailar in all ~roupa except for the O.lpp. 
group.Thia group had 185 birtha and 44 death• aa coapared to 147 
and 22 :n th' controls. 

Mean pup body weight at birth waa reported to be aiailar 
in both aexea in both littera. Kean 2looday body weights were 
alao co~arable aaon; all g~oupa. 

In the r1 generation, the pregnancy rate was 100 percent 
aaong all exposed fe .. lea in both .. tin;a. In the first litter, 
the nuablr of live birtha and nu.O.r of aal4a and fe .. le pupa was 
aiailar in all groupe except the 10 ppm group. Five atill birtha 
occurred at 0.1 ppa and eight at 500 ppa. Survival waa aiailar 
a.on; all groupe. Klan pup birth weight and survival were aiailar 
in all groupa. In the aecond litter, nuaber of live births, 
nuaber of .. le and f• .. le pupa, and nuaber aurviving at 1 and l 
weeks were aiailar. 

In the P2 and FJ gene~ationa ( .. ted only once) the pregnancy 
rate waa 100 percent oi the f ... lea .. ted. The nuaber of atill 
and live birtha w.re highe~ in these generations than in the P1 
and P1 generationa. 

No difference between the cor.trol and treated waa reported 
for any generation in the ratio of male to female pr~geny. No 
difference was reported in the .. an birth weight or the 21-day 
pup weight. No difference waa reported in aurvival of the 
offapring. 

There waa increaee in aortality in the offspring ot the F2 
and F3 generation, but this was generalized, applicable to all 
groupa, and not conaidered co.pound related. No external 
or visceral abnor .. litiea were reported in any of the pupa in 
these litters. 
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laaed ~pon the r••~lt• obtained in thia at~dy, the inveatiga­
ton conc:l~ded that adlliniat~ration of Vapona R inaecticid~ con­
taining 93 parte by wei'Jht c•f 2, 2 dichlorovinyl di-thyl phoaphata, 
at doae level• of 0.1, 1.0, 10, 100, and 500 ppa had no adver•• 
effect on fertility in rata aa -••~red by litter aize, viability, 
growth, and develop-nt of t:'le oftapring. 

'l'hh at~dy -• aubaitted in 1967. AlthOu'Jh .',t ia not adeq~te 
by today '• atandarda, indicatttd by the uae of 15 ;tni-le per aex 
per doae level,no body weight or food c:onaWIIption data reported, 
no individ~~al ani•l data and l'lO hiatop&thology data, it d&IIOn­
atratea that Vapon. R in.ectici.de bad no toxicole<i:!cal effect on 
reproduction when fed in the dieta of rat• for three generation•· 

The core cla••ification i• 9upplementary. 

•.·. 
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DATA ~VA~UATlON K~COKD 

~lucner, ~•I Buda, E.R.I Dewey,~.~. Ninety uay Chronic Toxicity 
~tudiel ot Vapona-R Inaecticide tor Ooga. Report No. 1. 
~npubliahed atudy prepared by Mine ~aooratoriea, Inc. Submitted 
oy Shell Chemical Co., Waahlngton, o.c. April 4, 19~7. 

Acceaaion No.1 7H~lti6 

Materials and Methods 

MRI~ NOll OUUSOOlO 
00013SSU 

Caswell NollZ8 

Twenty four purebred beagle dogs, 6 to 12 aontha old, wore 
rando.ly aaaigned to trea~ .. nt groups (3 aex/group) receiving 0, 
s, lS, or 25 parta pe~ million (pp.) of dimethyl 2,2-1ichlorovinyl 
phoaphate (DDVP) 93t, by capaule. The teat dOIII were prepared 
by diluting the tilt co.pound to the appropriate concentration 
with olive oil. Control ani .. la received olive oil only. Prior 
to the ltart of the atudy, the ani .. la were inoculated againat 
diste.per, rabiea, and hepatitis, and were aewor.ed if neceea&ry. 
Aniaala were houaed two per kenpel (teaperatu~e 76• - 88 •p) and 
exercilld twice daily for 25 to 30 minutes per exerciae period. 
They were fed a ltandard labot·atory diet once daily. Twenty-~ne 
day• after start of the atudy, the doae of the 5 ppa group wa1 
inc:eaaed to 50 ppa and an additional 5 pp. group added. 

Aniaala were obaerved for toxic signa three ti .. a weekly. 
Body weight waa recorded every 2 weeka. Aniaala which beca.e 
ill during the study were treated with antibiotics. Clinical 
obaervationa for Hgb, WBC, (total and differential) BUN, and 
oilirubin were done on all animal• prior to start of the study, 
and at study termination. Red blood cell and pla .. a cholinesterase 
activi·ey were deterained initially and every 2 weeks during the 
study. Brain cholinesterase was determined at stUdy termination. 
At study termination, animal• w.re given complete necropsy 
examinationa, and weights were determined for heart, lungs, liver, 
kidn•Y• and •pleen. The following ti1auea were fixed in formalin, 
atained with heaatoxylin and eoain, and examined microacopically: 
brain, parotid gland, subMaxillary gland, lymph nodes, trachea, 
ileua, thymua, ata.ach, lunga, heart, aorta, vena cava, thyroid, 
eaophagua, gall bladder, adrenal, kidney, liver, bladder, pancreas, 
bone marrow, rib, sternum, and gonads. 

Resulta 

All animala survived the •tudy. Fourteen animals had diarrhea 
for 5 days and were treated with gentian violet. Three animals, 
one low and two middo•e developed upper respiratory infection•, 
were treated with antibiotics for 4 days, and recovered within 7 
days. 

' .. 
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Excitement and hypsractivity were reported among all the 
high-dose doge and two out of aix of the 15 ppm doge which the 
investigators attributed to accumulation o£ acetylcholine or 
other chemical mediators in the CNS. Do9s in the top two dosage 
groups showed increased urinary output. 

No significant difference in weight gain was reported between 
contl:'oJ. and t:·eated animals. The highe:tt treatment group gained 
the leaat weight. The investigator• int~rpreted the similarity 
of weight gain among the groups aa an indication that the test 
compound had no effect on food intake, inteatinal motility, or 
growth pattern. Food consumption waa not meAsured. 

No significant diff,rence in hemoglobin valuea were reported 
when initial and final counts within groups were compared; however, 
final hemoglobin values were significantly lower (p • 0.05) in 
the 50 ppm animals when compared to the controla. 

No significant difference in white blood cell counts wet·e 
reported in the treated rnimals. No difference in blood urea 
nitrogen or bilirubin concentration was reported between control 
and treated animals. 

Although there were variations in organ weights in animals 
within groups, no compound-related difference in terminal organ 
weight waa reported among the treated animftls. In the 5 ppm 
group, there waa a aignificant increase in the liv•r/body weight 
ratio when c0111pared to thfl control (p • 0.005). one animal (No. 
20 of the 15 ppm group) had an extremely large liver. Blood 
cholinesterase values in all groups !~eluding the controls, 
varied randomly with time. 

No consistent decreases in RBC or plasma cholinesterase were 
reported, although the greatest decrease in the high dose dogs 
waa seen on day 54,when RBC cholinesterase was 41.3l, the plasma 
chol~nesterase waa 54.2l,and the total cholineaterase value was 
47.8t of the control.The greatest decrease in the 25ppm dogs was 
seen on day 74 when RBC cholinesteraae was 41.3l and total chol­
inesterase was 51.2t of the control. These WQre considered compound 
related effects. 

At terminal sacrifice, brain cholinesterase activity was 
decreased to 32.8l of control at the SOppm dooe ana to 88.6t of 
control at the 25ppm dose while no changes were observed at the 
two lowest do~••· 

No gross pathological changes attributable to administration 
of the compound were reported. Histolo~ical lesions such as 
chronic hepatitis, liver cirrhoais, bronchopneumonia, and tubular 
kidney degeneration were obe,rved randomly among all groups, 
including the controls. No lesions attributable to compound 

·~··:.. . 
\.OS 
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administration were reported. 

Discussion and Conclusions 

This sub chronic dog study was conducted in 1967, and although 
it does not meet the current Federal Ins•cticide, Fungicide, and 
Rodenticide Act (FIFRA) guidelines, it demonstrat~s that the test 
compound ~roduced a decrease in blood and brain cholinesterase at 
25 and 50 ppm,'"'"'~·~""\ c. MOE.\."+ 1'51'r"" .:... Lo"\". 

Only three dogs were used per dose level,therefore the study 
is classified as Supplementary, 

i . ~ 

._. ... 
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DATA EVALUATIOII RECORD 

Jolley,w.P.: st--r, lt.L.r Uahry, w. The effect• eaerted ·~sen 
Beagle dog• during a pericwS of two yean, by the introduction of 
Vapona R insecticide into their daily diet. 

Submi a a ion No, z Unknown 
Subllliaaion Daeez Unknown 

~ID No,z 00059398 
eaa-11 No a 328 
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The tewt caapound 2, 2~dichlorovinyl dilllethyl phoaphate ( OOVP) 
93 part• by weight and 7 part• of related co~nd, waa adllliniatered 
to aia group• (3/aea) of beagle doga, 4 to 5 month• old, in the 
diet for 2 yeara. 

The teat caapound waa diaaol~•d in ethanol in a 10' w/v 
aolution and added to Wayne Dog Food to produce concentration• of 
0.1, 1.0, 10, 100, and 500 ppa. Anal{aia of the dietaf! ~ature 
d r ted a marked loaa of v na bbVP) lro• €he a eta. fn 
addit on, d ch oroaceta e e waa recover raa t e et. The 
reaulta of the dietary analyaea are ahown in the following table• 

Table I 

The Concentration of Vapona Inaecticide and 
Dichloroacetaldehyde (DCA) in a Weekly Co.poaite 

of Daily Sample• of Each Diet 

(Analyaea fraa Shell Ch .. ical Company, New York, June 14, 1965) 

Na.inal concentration 
of Vapona 

(ppm) 

o.o 
0.1 
1.0 

10 
100 
500 

*Valuea approximate due to interfering peak. 

Concentration found 
(pp) 

Varona DCA1 

o.o1 
0.09 
0.32 
3.2 

32.0 
256.0 

0.03 

-
0.60 
6.4 

20.0 

Animala were houae~ individually in air-conditioned rooma 
with a temperature of 76 •r. Food waa offered once daily for 1 
hour. Water waa available ad libitum. The animala were obaerved 
daily for toxic aigna. 9ody--weight and food conaumption were 
recorded weekly. During the eourae of the atudy animala were 1\0 
~ormed twice, and were given two inoculation• for dia~emper and 
hepatitia. 
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H..atology wa• done on each dog, preteet, and at 1, 2, 6, 9, 
18, and 24 month• for hematocrit, h.-oglobin, and leucocyte• 
(~otal and differential). Pla ... and RBC cholineeteraee det•r.i­
nationa were done prete•t and at 0.25, 1, 1.5, 2, 3, 6, 9, 18, 
and 24 monthe. Urinaly••• tor all:lwllin, •ugar, acetono, pH, and 
microecopic analyai• were done p~ataet and at 1, 2, 9, 18, and 
24 montha. At atudy termination, brain eholineateraee activity 
waa determined by the Method of Michel. 

SGOT and SGPT were JMaaured prateat and at stud1• termination. 
Alkaline phosphat•••• eerum protein, and albumin/globulin ratioa 
were -.asured at termination. 

Grose necropay wa• performed on all aninutla. Weights ..,.re 
taken on liver, heart, lunge, kidneye, apleen, brain, gonade, 
pituitary, adranale, and thyroide. The following tieauea were 
fiaed, sectioned, and etained with heMatoxylin and eosin and 
eaa&ined microecopicallyl heart, lung, epleen, liver, kidney, 
etomach, emall inteatine, large inteetine, brain, (corte&, brain 
•t .. , cerebellum, •pinal cord) pituitary, thyroid, adrenal, 
pancrea•• and gonade. AdditionKl aections of the CNS were etained 
with Luaol Fa•t Blue for myelin and Nissl bodiea. 

Result• 

One dog died of acute bronchitie and pneumonia at week 68. 
'No compound-related told.c signs were reported. No behavioral 
chang••· no eac•••iv• urination, or mioaie ..... re reported. No 
compound-related body weight or food consumption change• were 
reported. No significant changes in h ... tocrit, hemoglobin, 
leucocyte• (total and diffar~ntial) urinalyeis, SGPT, alkaline 
phoephataae, protein, or A/G ratio were reported which could be 
attributed to administration of the compound. 

Red blood cell and plaa .. cholineeterase activity waa 
•ignificantly decreased at do••• of 100 ppm and above early in 
the study. In the 10 ppa dosed dogs, RBC choline•terase activity 
only was reduced. .!'Y the an4 of the 1-year feeding period, ~t 
of the cholineeteraee activity had ~•cove~~ to their normal 
levels. In 100 ppm male• and fe .. lee, RBC cho1ineataraea waa 113 
and 71 percent of control, plasma cholinaataraae wa• 71 and 108 
percent of control. In 500 ppm animals, RBC choline•teras• was 
94 and 78 percent of control, While plaama chclineeterase was 97 
and 90 percent of control. No inhibition of brain cholinaateraae 
activity was reported in animals treated at the 500 ppm Vapona 
level. 

No adverse affect of the te•t compound on t•rminal body 
weight was reported. Mean body weight for control females was 9.0 ~g 
While mean body weight for treated tamales ranged from 8.5 -10.4 ~g. 

111 
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Mean body weight for control .ales was 10.7 kg, while .ean body weight 
for treeted .ales ranged fro. 11.7 kg to 12.9 kg. Liver/body weight 
ratio was 2.3t, 2.7t, and 3.4t in the control, 100 ppa aales, and 
500 ppa aales, while in feaales it was 3' for the control, 2.6t for 
the 100 ppa, and 4.0t for the 500 ppa groups. The liver/body weight 
ratios were significantly increased at the high dose in both seaes 
and at the 100 ppa dose in .ales. 

Spontaneous histological lesions were observed in both 
control ~nd treated dogs. The .oat ca..on findings were chronic 
bronchitis, pul.onary, and renal granulo•as. Testicular atrophy 
was observed l~ one aid- and one high-dose .ales, but was not 
considered co.pound related. The dogs adainistered 100 ppM of 
Vapona were reported to show aild liver hypertrophy,while those 
ad•inistsred 500 ppa reportedly showed .oderate liver hypertrophy. 

Discussion and Conclusions• 

Vapona insecticide (DDYP) adainistered in the diet to beagle 
dogs at doses of 0.1, 1.0, 10.~ 100, and 500 ppa (0.09, 0.32, 
3.2, 32, and 256 ppa actual doses) for 2 years produced no deaths 
and no adverse effects on food consuaption, body weight, bioch .. ical 
para .. tere, brain cholinesterase activity, or ter.inal body 
weights. RIC and plasaa cholinesterase activity was inhibited 
at 100 ppa and above, while ter.inal relative liver weights were 
significantly increased in aales at the sa .. doswe. The test conpound 
see .. d to produce adverse liver effects, eahibited in cellular 
enlarge~nt, •rarefaction of hepatic cella.• No enayae changes 
indicative of liver daaaoe were reported. 

Based on the increased relative liver weights in .ales at 
100 ppa and above, and the enlarg ... nt of liver cells in both 
sexes at 100 ppa and above, the NOEL is 10 ppa. 

Only three doge were used per dose level studied. Current FIFRA 
Subdivision P Guidelines require 4 ani•als per sex per dose. However, 
because 5 dose levels were tested, thv atudy is classified as 
Mini•u•. 
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Blair,D.r Dia,l.M.r Runt,P.r. JS !!• Tvo rear Inhalation 

Expoaure to Dichlorvoa Vapor ... port flo Ttea. 0074. Unpubliahed 

study received October :z, 1974 under unknown Ace. •o. Sublaitted 

by Shell Che•ical Coapa.sy. waahington, D.c. 

Tox Ch.. 3:Z8 lllliD 00057695 

!fteriala and Methodaz 

Fifty/ .. • Carvorth rar..(CFII rata 5 ... ka old at atart of 

the study were exposed to noainal concentrations of 0, o.os, o.s 
and 5 -v/ .. 1 of dichlorvoa (greater than 97t pu~l for two yeara. 

Males weighed 94 to 150 gr ... , and f ... lea weighed 94 to 134 gr .... 

The study was designed so that 10 .. lea and 10 f ... les randoaly 

choaen were placed in the inhalation cha.bers each week over a 

five week period. 

The teat at~spheres were generated by diluting a dichlorvoa 

•n~iched air Mtra .. with the .. jor air flow into the teat chaabar. 

The dichlorvoe rich air strea• was prepared by paasing a control­

ad flow of dry air through a fixed bed saturator ayat ... 

Concentration• of dichlorvoa in the chaabar were achieved by 

adjusting the air flow through the saturatora, and were deter­

•1ned daily by gas chroaatography using a phoaphoroua specific 

ther.ionic detector. 

. .. 
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Statistical Analyaiaa 

Body and 0~9~n weight data were analysed by analysis of 

covariance. Re .. tolo;y, blood ch .. iatry, and f~~~ con•uaption 

were analysed by analysis of variance. Group ... na were exaMined 

for differences by the Student •t• teat. 

Results a 

Tbe actual concentrations of dichlorvoa within the inhal­

ation chaabera were reported tjl be within ZOt of the noainal 

concentration. During ... k 31 of the teat, the inhalation cha•­

ber concentrations were reduced due to a power failure. ror the 

duration of the study, the .. an cha.ber concentrations were 

reported to be 4.70, 0.48, and 0,05 .;/ .. 3. 

Six control and 9 test ani .. la showed involuntary convul­

sive move .. nts during weighing. Two ~le and 12 fe .. le high dose 

rata had sore tails with necrotic tips. The treated rats survived 

longer than the controls. Seventy eight and fifty ptrcent of the 

~ale and feaale control• died by week 99 of the study, c~pared 

with 36 and 24 percent of the high dose male and fe .. le rat1. 

There were consiatent aignificant decreases in body weight 

(p <0,001) in the mid and high dose males up to week 76 of the 
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The teat ani .. la ware housed individually in .. tal cages. 

Pood and water were available !! libitu.. The sni .. la were ax­

posed to the test concentrations continuously, except for a one 

hour daily observation period. Body weight and food conawaption 

were recorded every four weeks. 

Ani .. ls which died on study or ware sacrificed in 
extr .. ia ware necropsied. At study terMination (100 weeks for 

.. lea and 104 weeka for faaalaa) all survivors ware aacrificed, 

blood aaaplaa were taken for he .. tology and bioch .. ical analy­

sis, and weights datar.ined on selected organa. The left half 

of each brain waa used for cholinesterase deteraination, and 

the right h&lf for microscopic analyaia.•Major viscera•, .. croa­

copic tumors, blocka of tongue, nasal cavity, trachea, skeletal 

muscle, eye and lachrimal gland were fixed in foraalin, tection­

ed and stained for histolooicl examination. 

The brains of three femalea/group were examined for acetyl­

choline and choline content. 

For hematology, hemoglobin, RBC, wac (total and diffsren­

tial)prothrombin time and caogulaation time were measured. 

For biochemistry, plaama protein, urea, sodium, potassium, 

chloride, alkaline phosphatase, plasma glutamic pyruvate 

tramsaminase, plasma glutamic oxaloacetic tranaaminaae,blood 

glucose, and cholinesterase activity were measured. 
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study, and in the high dose .. les for the rest of the study. 

Up t~ wee~ 48, significant deer••••• in body weight were re­

ported in l~w doee .. lea. Throughout the atudy,high doee f ... lea 

showed a significant decline in body weight (p < 0.01) when co.­

pared to the controls. No consistent difference in food conauap­

tion was reported a.ang the groups. 

Ter.inal body weight was significantly decreased in the 

high dose .. 1ea when co.pared to the controls. Absolute heart, 

spleen and kidney weight were also reduced (p < 0.01). Heart 

and spleen weight were •i•ilarly reduced in the low dose .. les. 

Relative brain and spleen weight were reduced in the high dose 

.ales (pi 0,05), The inveati~ors attributed the organ weight 

differences to the differences in body weight betw .. n the con­

trol and treated ani .. la. No intergroup body weight differences, 

and no co.pound related organ weight changes were reported for 

the females. 

No intergroup differences in hematology were reported. 

Male high dose aniMAls showed increases in SGOT and SGPT activity, 

and deer•••• in plaa .. chloride concentration. No other bioche•ical 

changes were reported. Cholinesterase activity was significantly 

decreased in plaa .. , RIC, and brain in the •id and high dose ~roupa, 

(to 76,72,90' and 13 1 68,90' of controls in •id dose .. les and fe•ales 

and to 38, 4, 21' and 22, 5, and 16' of controls in the high dose .ales 

and fe .. les respectiv•ly. The RIC cholinesterase was reduced (p < 0,05) 

to 18' of control activity in the low dose fe.ales. No co.pound related 

changes in ~cetylcholine or choline e~ntent ~ere reported. 
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However, the Appendix containing the•• results was not included 

in the report. 

No gross patholovical changes attributable to caapound ad­

~inistration were reported. The histolovical lesions reported in 

this study wereachronic nephrosis, parathyroid hyperplasia, focal 

•yocardial fibroais, degenerative arterial disease, ly.phoid 

hyperplaaia of the spleen, and testicular·atrophy. These lesions 

were reported to be ca..on to all groups, but no breakdown into 

the nu.bar observed in each group was given. 

Tu.ora reported in all groups werea anterior pituitary adenaaaa, 

thyroid parafollicular adenoaas, thyroid carcina.aa, adrenal pheo­

chro.ocytaaa,and .. .,,ry fibroadenaaas in f ... les. Twaor~ were 

analysed by actuarial analysis. However, the Appendix describing 

the procedure was not included in the report. The nu~r of high 

dose .. las with at leaat one twaor and the n~r with adrenal 

.. d~llary tu.ors was significantly lower than expected when 

caapared to the controls (P<0.05). Si•ilarly, the n~bar of 

high dose f ... les with at leaat one tu.or and the nu.ber with 

.. .,,ry twaora was significantly lower than expected when ca.-

pared to the controls (P <0.01) 

The investigators concluded that exposure of CPI rata to 

dichlorvoa at the concentrations uaed in thia atudy did not 

produce an oncovenic effect. 
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Discussion and Concluaionsa 

Adainiat~ation of dichlo~voa to CFE ~ats by inhalation at 

concent~ations of o, 0.05, o.s, and 5.0 agjal, ~eaulted in no 

adverse effects on food conauaption or h .. atolooy. Except fo~ 

cholinesterase values, the changes in clinical cheaistry did 
• 

not sa .. to be ~•latad to treataant. Body weight was significant­

ly decreased in the high dose aniaala. This affect appea~s to 

be coapound related. 

However, this study is not adequate to dateraina the car• 

cinogenic potential of dichlo~voa by the inhalation ~outa baaed 

on the following conaida~ationaa low survival in the control 

aniaala,(only 22\ of the aale cont~ola and 50\ of the feaale con­

trols survived to week 99 coapa~ad to 64\ of the high dose 

aalas end 76\ of the high faaalea. Of the aniaala used in 

the study, 41, 44, 37, and 55\ aala and 72, 75, 52, and 83\ 

feaale of the control, o.os, 0.5, and 5 •otal groups which 

died during the study received coaplete post aort .. axaainations. 

It is not clea~ whether tissues other than •aajor viscera•, 

blocks of tongue, nasal cavity, trachea, skeletal auscla, eye, 

and lachriaal glands were axaainad aicroscopically. In any case, 

the tuao~s ~•ported were identified in thyroid, adrenal, and 

••nary glands. 

In addition, the Appendices containing the individual aniaal 

data, the acetylcholine analysis, and the description of the actu• 

arial analysis of the tuaor ware not subaitted. 
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Bioassay of Dichlorvoa for possible CarcinOgenicity. National 

cancer Institute Technical R•port series. No, 10, 1~77, 

~II -,\._\~ 

Tox Chttll 3 211 

Two hundred Osborne Mend•l rata and 200 86C3Fl 11ica, 

50/sex/group were used in the study. Five additional rata/sex/ 

group and 10 llice/group were used aa .. tched controls. Sixty 

.. 1. and 60 f .. ale rata, and TOO .. le and 80 fe .. le 11ice which 

were being used aa .. tched controls for ai.ultaneoua bioaaaaya 

of aldrin, dieldrin, chlordane, dichlorvoa, di .. thoate, and 

heptachlor were used aa pooled controls for this study. All 

ani .. la were ~5 to 36 days old at start of the study excep~. 

the high dose rata and their matched controls which were 43 

days old at study initiation. 'fha teat diets were 11ixed week­

ly fro. Wayne Lab-Blox ani .. l chow, the necessary aaount of 

dichlorvoa (~4t) and 2t corn oil. Diets were analysed for ata­

bility and concentration, and found to be stable in the teed 

for at le~at 7 days, and to be within lOt ot target concen-

tration. 

eo ... used in the study were datarained fro. subchronic 

r .. ding studies to eati11ate the MTD. lased on theae studies 

..... 
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high and low doses fo~ ~ats we~• set at 150 ppa anc 1000 pps, 

while the high and low doses fo~ aice we~• set at 2000 ppa and 

lOUU ppa. Because of ••~ioua toxicity obaerved in the 1000 pps 

rats du~ing the ti~•t th~•• weeks of the atuc:ty, thia do•• was 

reduc•'d to 300 ppa. Thia lowe~ Close was fed fo~ 77 weeks. Thu• 

ani .. l• in the hi9h dose g~oup recetveel the test diet fo~ 80 
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w .. ku, 3 w .. k• at 1000 pp. and 77 weeks at 300 pps. The low dose 

aniaals w•~• not fed the 500 ppa dose originallY set but we~• fed 

150 ppa of the the test diet fo: 80 weeks. Ti• weighted ave~age 

do••• we~• 150 ppa and 326 pp.. The dichlorvos doses we~• reduced 

in aice becau•• of observed toxic signs. The 1000 rP. do•• was ~•­

d~ced to 300 ppa, and the 2000 ppa doae was reduced to 600 ppa. 

Ti .. weighted ave~age doses we~• 318 ppa and 635 ppa of dichlorvos. 

The test diets were diacontinued afte~ 80 weeks for each apecies. 

The t~eated aniaals and thei~ aatched controls were fed control 

diet• until teraination of the studY, which was 110 week• 

fo~ rats and 92 - 94 w .. ~. for aice. 

During the study ~ats were hou•ect individually in gal­

vanized ateel ... h cao••• feaale aice were housed 5 pe~ cage 

and aale aice were housed 2 - 3 pe~ ca9e in polyp~opylene 

cages. Pood and water were available ~ libitua. Peeder jar• 
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were changed daily, and water bottles three tiaea per week. 

Animals were observed twice daily for toxic signa, weighed at 

regular intervals, and palpated for aaaaes at each weighing. 

Animals sacrificed ~ extreaia and animals four.d dead were 

necropsied. Microscopic exaainati~n• were routinely done on 

brain, pituitary, adrenal, thyroid, parathyroid, trachea, 

esophagus thyaua, salivary gland, ly~h nodes, heart, lung, 

apleen,liver, kidney, ata.ach, pan~reaa, aM&ll intestine,large 

intestine, urinary bladder, prostate, uterus, testes, ovary, 

..... ry gland, akin, bone (including aarrow), ana groaa lesions, 

Statistical Analyaiel 

Probability of survival waa estimated by the product 

liait procedure of Kaplan and Meier. statistical testa of 

differences in survival between groups were deterained by the 

methode of Cox and Tarone. Tuaor incidence waa analysed by the 

Fisher exact teat and the Armitage and Cochran test for linear 

trend in proportions ~ith continuity correction. The exact 95' 

confidence interval for the odds ratio betw~en each dosage 

group and ita control was determined by the method of Gart, 



1. Rata 

Severe signa of toxicity including tremors,rough hair 

coats,diarrhea,and poor appearance were reported in the rats 

receiving 1000 ppm of dichlorvos. When the dosage WftS reduced 

to 300 ppm the appearance and behavior were similar among all 

groups. All groups showed slight or moderate degrees of tox­

icity during the first year. In the second year the treated 

animals showed a greater frequency of toxicity than the con­

trols. The toxic signs during_the second year of the study 

were• rough haJr coats, epistaxis,hematuria, alopecia, 
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dark urine, bloating, and abdominal distention. The toxicity 

was more pronounced in the high dose females. At study termin­

ation, the surviving animals were reported to be in poor phy­

sical condition. Body weight was consistently lower in the high 

dose animals of both sexes than in the low dose and the matched 

controls (approximately 15t in males And 2St in females), 

No compound related mortality was reported. Seventy six 

per cent of the high dose and 64t of the low dose males survived 

longer than 105 weeks. Similarly, 84t of the high dose ~~1 80t 

of the low dose females survived for over 105 weeks. The female 

matched controls had the highest proportion of deaths during the 

stujy (approximately SOt survival), 
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Several leaiona which occur in aged rata were reported 

with equal frequency in control and treated rata. Among theae 

were& chronic nephritia, focal hepato .. galy, C-cell hyperplaaia 

of the thyroid, parathyroid hyperplaaia, and endo.etrial hyper­

plaaia. 

Compound related nonneoplastic leaiona reported were& 

lung alveolar macrophagea, myocardial fibroaia, and thyroid 

follicular cell hyperplaaia in male rata. 

Lesions which occurred OnlY in teat rata were& 2 malignant 

lymphoma&, l brain ependymoma, 2 mammary gland carcinoma• in 

high dose males and 4 spleen hemangioaarcomaa in low doae 

males. 

The only tumor that occurred in a statistically aig­

nificant manner was malignant fibrous histiocytoma in male 

rats which showed a departure from linear trend (P •0.018) 

when compared to the pooled but not the matched controls. 

The incidence of these tumors were 2/58 (ltl in the pooled 

controls, 4/48 (8t) in the low dose and 8/50 (16t) in the 

high dose. The matched controls had 1/10 of these neoplasms. 

The investigators concluded that dichlorvos was not carcin-

ogenic under the conditions of the study. 

rltl 
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2. Mice 

Severe signa of toxicity were reported in treated mice 

during the first two weeks of the study. When the joaagea were 

reduced froa 1000 ppm and 2000 ppm to lOO ppa and 600 ppa of 

dichlorvoa, the appearance and behavior of the treated ani .. la 

war COMParable to that of the control• for the first year of 

the study. Toxic signa reported were 1 alopecia and rough hair 

coats in all groupa1 bloating and abdoainal distention in all 

groups except the high dose !emalea. Body weight was decreased 

in the high dose groups. The low dose female group had the 

lowest survival rate in the study. Seventy four per cent of 

this group survived 90 weeks. 

A variety of lesions common to aging ~ice was reported, 

There was a high incidence of adrenal cortex hyperplasia in 

Doth sexes, and of hyperplasia in female mice. Two squamous 

cell carcinomas of the esophagus (one in a low dose male and one 

in a high dose female), esophageal epithelial hyperplasia 

.in three low dose males, and one esopna~eal papilloma in a high 

dose female were reported. Tumors of the esophagus are relative­

ly rare in this strain of laboratory mice and did .not occur 

in statistically signicant numDers in this study. 

'(40) 
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Iufomation on the epontaneous incidence of eaophageal t1111ora 

in B6CF31 mice vaa inaufficient to eetabliah e relationahip 

blltveen the occurrence of theee tumor• and the dichlorvoa treat­

.. nt. Alveolar bronchiolar carcinoaaa and adenoaaa and hepato­

cellular carcinoaaa were the predoainant tuaora in .. 111 mice 

while .. lignant lyaphoaa vae the predo.inant tuaor in fe .. le 

aice. When analyaed, there vae no atatiatically aignificance 

increaae in theee tuaora in the treated ani .. la. 

The inveatigatora concluded that dichlorvoa vaa not car­

cinogenic in aice under the co~itiona of the atudy. 

( 41) 

Baled on the infor:~~~tion preaented in thia etudy, toxicity 

waa produced in the fora of decreaaed body veigh'~ gain in Oaborne­

Mendel rate and 86C3Fl mice vhen dichlorvoa vaa adminiatered in 

their diet for tvo year• at doaage level• of 326 ppm and 635 

ppm,respectively. Although the studiea vere reported to be ne­

gative for oncogenicity, a departure from linear trend vae re­

ported for malignant fibrous histiocytoma• in male rats when 

compared to the pooled but not the matched controls, and un-

usual esophageal tumors were reported in treated mice. 

.... 125 
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In reviewing the atudiea, the following defi~iencea were 

noted• only two dietary level• of di~hlorvoa were teated, only 

10 ani .. la per aex were uaed aa aat~bed controla, and rata wer• 

not expoaed to the teat ~o~nd for 24 .antha. 

Baaed on theae ~onaiderationa, the rat and .au .. atUdiea 

are ~laaait.ied aa Suppl ... ntary. 

( 12) 

•.. 12&· 



W1tb1Np,I.J S>t:A•-II'r,l.L., Calall,J.S., Jr. 11964). b effects ICIQn 

RU, ol being fed on diets containing Vlp:lna I...cticia. tqlublilllwd III:Wy 

r:.c»llllld Apd1 16, 1965 llldtr 51117 .. , IUI:aitted ~Shell a-tce1 eo., 
lillhingtcn, D.C. 1 CCLI 221616-l. 

MateriaJ.s ..s lllthodl. ---

IIUD I 000593t7 
00013553 

Plfty (25/-) w.nling CD rats per group wn -iQMd tot :.• 

~ woeivin; ~ ol 0.1, 1.0, 10.0, 100, ..s 500 ppa ot Vlp:lna 

inlecticidl (93 puta EIIUP ..S 7 puta ol wlated OCIIIIIDIRil) fcc 104 ...u. 
'Din •i•l• .,.-~ ww UICI.'Uioed at 21, 52, a 71 wlka. b cantrol. 

~ canliated of forty-- ..S forty f lMo 

'l'he tMt "'BV'oolll1 .,. d1..,1Wd in ethllnol. ..S lldcied to PUrina ~ 

anttzv OICIW to rom the test diet. 'l'he cantm1 diet .. pnpar.s ~ lidding 

ethMol to the PUrina LlibontcEy OICIW. Diets ww pnpH'ed f.-ta ..,..1y. 

Analysis ol the test diets rex EIIUP CXAiiAntration <' •etrated t:bat the test 

diets contalnld ~Y 47\ of their tuvet ax"*ltraticn (0.047, 

0.46, 4.67, 46.7, and 234 ppa of dl~. Di~tal.dlhydl "CC•'"" 

lated in the diet at 0.014, 0.114, 0.887, 6.86, and 21.6 ppa r.pect:ive1y. 

'l'he test anials -w obaer:ved daily fcx clinical siglw, illld -a:e eXM­

lned and weighed ...Uy ~the first ywar. ~ng the w::ud yaar, anials 

wn ex.inld weekly and wea:e weighed billontllly. Abla •J growths and ti.IIDR 

•·. 127 
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Blaod fraa thlt ten r:at. per group whldl Wire ucdfic.d dudi'IQ the atUdy 

- analysed for ~lcbin, "-tac:rit and lee (total and difflrential). 

Pl- ard 18: cholir..t.nM were dttlcmirwd periodically .::cocdii'IQ to a nat­

ificatian of Michel'• •tboc!. Urina • ;1• were analyad for altulin, ai!IAL'• 

~. pH, and llic:roacopic analyaia of Mds.nt. 

At ttudy t.minatian, blood - c:olact.d fEtR MCh .U.l and analyad 

foe pcotein content. Ant.la were ;ban CCIIIPlate IWCI:'qllliM. tJ.vw, Mart, 

lunga, ki~, iip:a-t, brain, c;r:awdli~ituitazy, -..la, and thymldla 

•re -~ indivicl.lally. A portian of brein - u.d foe deteEIIinatian 

of cholir..t.~:Me activity. Tit ... (not othecwi.M dncribtd l wen •tainad 

for llic:roacopic analyait. Stct:iona of QIS •re ttaiftld. with Ll.aml F•t Blut 

foe ~lin and Niul bocU•. 

Rllultt. 

No 0'3'V".IIld related llignt SUCh u t~:e~Crs, canvul.siont ot: !lalivation 

wece reported. Sew~1 rat. died frc. infection durii'IQ the study. sa. 

anilllals with t~AXS ..,.re 'NICt'lfic.d whtn thltir t1.1110rs could not bt ~ 

SU1:'11ically. The total ..,rtality reported ( ani~~als «<id\ died or whidl Wire 

sacrificed duri~J the ~tudyl wera 15, 14, 14, 18, 20, and 13 males and 9,10, 

10, 7, 8,and ~ females of the control, 0.1, 1,0, 10, 100 and 500 ~ groups,res­

respo~etiwly. I'!Ortality was highltr in '1111e.; than in females in all 'Jt'QUPa• 

( 44) 
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No CQIIIPOUnd relatlld affect• were re,JOrted foe food ~ion or body 

wiq\t. Body wiq\t changlll in individual animal• wre rwported to be c1le to 

the pAITIIC8 of occ.uianal _.iw fat growing t~aX~, and allo to the affects 

of axtl:'ai'IIOUI di .. -•. 

At atudy temination, p~ and MC c:holi~W~ter ... activity were •io­

nifiC8lltly dlpc 11Md in rata -iving 100 ppa and 500 ppa of dich~ 

in the diet Wllln CCIIIIliWd to the oonttola. P~ choli~W~terue - ,..,...., 

c .ts l 

to 15 - 70 per:cll'lt and 55 - 10 ~r:cll'lt of control in the 100 ppa md 500 ppa f.­

~r .., to 80- 85 .......... Mil 55- 10 of control in the 100 ppa and 500 ppa 

ppa ~. Ia: choli,..terue - ,..,...., to 70 .., 50 '*'c.lt of OCII'Itml in the 

100 JiiP!I a 500 11111 f lw, Mil to 80 _and 60 ~, ....... of cantro1 in the WLtw­

JjiiCIIIIH.ng wlwo Bmin c:holiMetftwe - npoctlld to be !WI!..., at all MCrifioe 

t~ in ..u-11 -iving 500 ppa of di~. In wlw1ACIII ICtivit)• ,.. 52, 

71, 75, and IS ' 011! control and in f tw 54, 51, 11, and 95t of canttol at 

Zl, 52, 78, and 104 ..... 

No CQIIIPOUnd relatlld affects wre r.pocUd foc '-tology• blood pcctain 

CX' urinalysilo 

Teminal body wight - i.iiipOLtlld to be •lllllffect~ by aliainistratic:n of 

the tnt ca•paund. Wict. variati0111 in indivici.lal oc;an wights were tepottlld. 

naw.wr, the investigaton eepxt«< that statistical evaluation of the data 

indicatlld no aignificant differences betwen central and treatlld animals when 

the wight of liver, t.art, 1~, kidneys, brain, gQnllldl, pituitary, adrenals 

or thyroid *re ~· '1'he results of the statistical analysia wre not in­

cluded in the IUI:nisaion. 

!bst of the rats in the study suffered fraa chronic bronchitis and chronic 

interstitial nephritis. Sene fonales had large pools of protein containing , . 12 g 



DDf16S 

flllid in the oidl:awl cor:tea. '1'tlia t.icn did nat ICIP"'r" to be ~:elated to the 

t1111 tiM' COI"*Itntion in tllll 4i~tt, but - geMrally pc rnt in ..u..J.c !ijftich 

a.t.-1 hiatapathalagical pituituy c:l'lilngllr. Hen on~aund ~:elAted focal 111}10Cae'4-

ial fibca.ic WM <AIMnaS in aru.lA ter:Jiinally ucdfice. 

All hioh daM an1.alA of both .... an ·~ for: 18 ..mtw or: longer .now.c1 

llllpltocellul.u va:uolAtian with fatty c:l'lilngiiJ and ... uin; of liwor 

alllA. on- c:l'lilngiiJ lollltnt Clburued to a laME' extent in the 100 p ani.alA. 

r:l.gtlty per:ornt ol f '• an4 12\ of-- lhclwc1 ~-icrw. n. i.,...t19atcr.~ 
cancludal that theM effecta lollltte not CX"41"''nd celAUd but llllltte vuiat~ 

within phpialagical lilliu. 

,__ry glan4 t~~mn llllltte the -.t.. f~ly <*lweva1 t~~mn in •la 

...S f.ale orata ...S lollltnt 4iatdbuted ~ all ct. Mglt ~. n.y lollltN reported 

to be fibtoadlt• c and 10lid fibt •· Pituituy adlnao1cc 1o111tnt f~ly 

famd in all ....... gro.~pe, 110nt 10 in f-t.. A -11 rurbeor of a.xs lollltnt 

tcpcxte4 in the thytOid, panthyt'Oid, intectirw, and ovari•. FcaJE" liver tla)n 

14nt ~rte4 in cantrol •*• one in a cantrol f-le, 4 in the 0.1 ppa group 

( 46) 

( 2 of aach '.otX), and 1 an a 100 ppa ... le. All tumors obeerwd in the tent animals 

14nt ~rted to be benign. 

DiCC\Ittian and Ccnclucianc 

Mien Vapona insecticide (lXM' 9n) ~ oldninisteced in the diet to CD 

r:ats for two years at !"lallinal diet~ry concentntions of 0.1, l,•J, lJ, loJO, ;~l'ld 

<;.')0 ppm, no toxicity was oblierved ·>n f<m consUI'lption, body weirJht,hematolt)IJy, 

1·'· • 



( -17) 

blood protein, urinAlysis oc t•r:mii'IAl Or'9An •ighta. Toxicity IIU dlliii)IIStrated 

by a significant imibition of c:toolir-tar.e activity at dciHs of 100 ppa and 

higher of c1ichlonc.. t.iwr cell vacuolation occurred in rats twated with 100 

ppa of c11CI'Ilcnl:ll. 'n-~ •r:w .co 1•nied by fatty liwn in 500 p 

c11chl.ont. twated aniaall. Baled on the l'llllber and type of t~ obMt'Wd in 

the twated ant..ll, the inv.tigatou oonc1ucild that the .....,Jnd wu not 

CliiiCOQHic. 11a •wr, the study w. not lldlquate to • ••trata the ClriCOgll'lic 

potential of c1ichl~ t.c:a- of t1w tollowin;• (1) the stUdy- "*'*'•lied 

by intii'CUL'l'ent infections in the anU.ll IIIIU.cll r:w.ulted in the dNth of a 

significant rucer of both c::ant:=l and tnatad aru..u. Sixuen pei'Ciftt of the 

=ntrol llllll• and 8 to 20 ' of the twated ..- and f-lea c1ied or: wr:w 

ucrificlld at 18 manttw. By stUdy teEIIina~.:ioro, ~ of the contrQL •lei and 36' 

of the CXIntrol f-les had c11ed, and 45 to eo• tnated •lei and 28 to tot of 

the tr:.l:8d f-.1• had c1ied or -re ucrificed !!!. exu..is. 2) the actual 

oonc:entration of 11M' in the c1iet ranged fi'CII 22' to ao• of the nc:ainal concAn 

tration each Wllek with an awr.ge CUIIAntration of 47t, (3) only a limited 

!UIIber of ti.._ fi'CII each animal w. subject to llliero.copical analysis and 

.:he Ra~ltl wr:w nat ~ in c1etail, 141 the statisUcal anal.YIM U8ed in 

thl stUdy wr:w not pr:tllnted. 

Core Cl.auification: Supp~ntuy 

tl)£1. • 10 p 
t.Et. • 100 ppa (c:holin.tar:ue imibitionr hlipatocellulu vac:uolation) 
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(48) 

DATA !VALUATION RECORD 

~tabolis• of 0,0 caa1da, J,E.: McBri~e. ~.: ~iedermeier, R.P. 
dimethyl 2,2-diehlorovinyl phoaphate (Vapona 
to reaiduea in milk and ~nalian tiaauea. 

R or DDVP) in relation 

Aeeeaaion No.1 Unknown 
.Caswell No.r 328 

Material• and Method• 

Date Receivedt Unknown 
MRID Noa.t 00059386 

00074844 
00047474 

The diatribution and fate of o,O dimethyl 2,2-dichlorovinyl 
phoaphate, the p=ineipal conatituent of Vapona, were investigated 
by rediotracer technique• in rat•, cows, and goata. In rata, the 
atudiea were conducted with 0,0 di•thyl 2, 2-dichlorovinyl phos­
fhate pl2 and with 0,0, dt.ethyl 2,2 dichlorovinyl labeled with 

4c in the alpha position of the dichlorovinyl group. specific 
activitiea ae .tllicuriea/g were 7.5 for Vapona-plZ, and 10.5 
for vapona-l-14c, 

The radioactive coaapounda were adllliniaterotd a• follows• 

1. l2p-Vapona waa adllini;tered to male and fe•le rata in 
a aingle oral &.e of 10 a~g/kg in ~ueoua eolution. 
The animal• were tacrificed after 7 day• and the tiaaue 
diatribution of lZp-vapona waa deter.ined. Tiaaues were 
procea•ed aa follow•a 

Tiaau~ Extraction and Counting. Tisaues for analyaia 
were cut into amall pieces im:mediately after autop!y 
of the anilllal for determining tho total phoaphorus 'Z 
content. One gr- subs-plea were then homogenized in 
20 mL acetone in a glaaa homogenizer, centrifuged until 
the protein waa well paCked, and the acetone waa then 
.!ecanted. The acetone waa added to 5 mL water, the 
acetone diatilled off on a steam ;ath and the reaidual 
aqueoua solution made to 10 mL in a volumetric flaak. 
Chloroform-water partitioni~g of the phoaphorus32 wa• 
uaed to determine the proportion of unhydrolyzed Vapona 
in this acetone-aoluble fraction. The reaidue from the 
acetone waa homoqanized in 4.0 mL water, centrifuged, and 
the water decanted, then remixed with an additional 3.0 
mL water, centrifuged and thia water added to the first 
and made to 10 mL in a volumetric flask. Total counts 
and chloroform-aoluble counts were used to determine the 
Vapona content of this fraction which was initially pro­
tein bound but could be recovered by ~ater waahing. 
Recoveriea of unhydrolyzed Vapona from fortified aamples 

'·· .. 



:z. 

3. 

4. 

Results 

' 

0017£5 

2 

varied from 57 to 65 percent for brain, heart, kidney, 
liver, and muscle. With this procedure the Vapona 
recovered was 94 percent in the acetone-soluble fractiQn, 
5.4 percent in the protein-bound fraction that could be 
recovered by washing with water, and 0.6 percent that 
remained with the protein. About 10 to 12 percent 
hydrolysis of Vapona occurred by this procedure ao that 
the remaining loa••• occurred during the evaporation of 
the acetone into the water. 

( 49) 

32p-V•pona was ad.iniatered to .. le and feM&le rats at 
doses of 0.1, 1.0, 10, :zo, 40, and 80 ag/kg aa a single 
oral dose. The urinary and fecal excretion of the teat 
ch ... ical was daterainad at 148 hours poatcoapound adllinh­
tration. Metabolites were determined on urinary samples 
collected at 3, 6, 12, 24, and 48 hours poatco.pound 
administration. Urine waa extracted into chloroformawater 
prior to .cintillation counting. 

Female White rata wei~ing 180 to 220 g were administered 
aqueous solutions of I4c-Vapona both orally and i.p. at 
1 mole/rat. Treated rata were placed in individual 
chambers d~signed for trapping expired C02 by bubbling 
the air 8Xhausted fro• the Cha.ber through an ethanolamine­
ethylene glycol moncmethyl ather mixture. Animals were 
kept in the chamber for 24 h011ra. 14c waa datarllinad by 
liquid scintillation counting. 

Female white rata weighing 180 to 220 g -r• adlliniaterad 
Vapona l-14c in aqueous solution in a single dose of 4 
mg/kg both orally and intraperitoneally. These rata 
were atropinized prior to treatment ao that cholinergic 
symptoms would persist no more than 60 minutee. Treated 
rata were held in metabolism cages for 7 days for separate 
collection of urine and feces. Animals were sacrificed 
after 7 days for tissue distribution of the test compound. 
Three pairs of rats were used for tissue studies with 
each adm~nistration routs. Urine, blood, and tissue 
samples were extracted into sodium hydroxide solution, 
dried, :1nd monitored for radioactivity by liquid 
scintillation counting. 

32p-vapona administered at 10 mg/kg to male and femalQ rats 
was rapidly absorbed, distributed, and hydrolyzed. The 7-day 
tissue distribUtion is shown in the following table taken from 
the investigators' report. \~ ~ 
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As shOWn i~ the table, the majority of the radioactivity was (Sl) 
recovered from stomach, liver, and ~idney. Small quantities were 
still found in tissues 7 days after administration of the teat 
compound. 

Seventy one to Bl' of the administered radioactivity was found 
in the combined excreta within 7 days of oral administration of 
l2p Vapona in both male and female rats at all doses studied. Ten 
to 121 was excreted in the feces. All of the radioactivity in the 
urine -• recovered in the aqueous phase on partitionin<J with Cf!Cl3:'i;:"· 
indicating that the test compound was hydrolysed prior to excrntion. 
The hydrolysis products -re reported to be dee-methyl Vapona, di­
methyl phosphate and inorganic phoephate as determined by GLC analy­
eis. 

The elimination rate of l4c-1-vapona in ~l• and female rata 
wae reported to be eimilar for both oral and i.p. adminietration. 
In excreta collected for 7 days poet compound administration, 31 o~ 
the administered doee wae found in the fecee, and 27-321 in the urine. 
Sixteen per-cent of the adminieter.C doee was reported to be expired 
within 24 hours as co2, 

Tiesue dietribution of l4C:1-vapona is shown in the tollowinq 
table, taken from the report. 

Table VI. Tis$ue 
l"e::lllle 
Per Kg 

Blood 
Brain 
Fat 
Heart 
Kidney 
Liver 
Muscle 
Stomach 
Small intestin"' 
Large intestine 

Dietribution of Total Vapona-14c ~uivalents in 
Rats seven Days After Administration of 4.00 M<J 
Dose 

ppm Total Vapona-l4c Equivalents 
oral Intraperitoneal 

0.99 
0.29 
0.24 
0.36 
0.49 
3.10 
0.25 
0.25 
0.42 
0. 35 

0.92 
o. 39 
0.29 
0.28 
0.59 
2.85 
O.:l6 
0.21 
0.35 
o. 37 

A small portion of the 14c persists in tissues for at least 
a weelc in liver, blood and to a lesser extent in other ti~sues. 

Most of the radioactivity in the urine of rats treated with 
14c-l-Vapona was a conjugate of diehloroethanol which was s~lit 
by beta-glucuronidase. Acid hydrolysis of the urine recovered a 
small amount of dichloroacetaldehyde-l-cl4. 

The metabolites of Va~ona are identified as dimet!'lylphollpr.ate, 
monanethylphosphate, monomethyl dichlorovinyl phosphate, l.!lorganic , 
phosph11te, dichloroacetaldehyde, dichloroethanol, dichloroethyl- \. '?. 
glucuronide. 
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The metabolic pathway is described as follows. 

Degradation in Rat (Casidal 

OCH-cHClz 
tt ~ 

HOOC-cHC12 HOCHzCHCLz- GLUCURONIDES 

DiacuJsion and Conclusiona 

The rat metabolism studies reviewed hera ware included in a 
study of the metabolism of dichlorvos in several mammalian species. 
The rat studies ware not described in enough detail for a meaning­
ful evaluation of the data to be made. 

In rate administered 0.1 to 80mg/kg of l~vapona, the excretion 
of the test compound was reported by sax rather than by doeage 
levels. Naverthelasa,it appears that 601 to 701 of the administered 
dose wae excreted in the urine and 111 to 121 in the facee over eix days. 
Male and female data were reported together for dosage levels oC 20 mg/kg 
and 80 mg/kg. No individual animal data were reported, and the number of 
animale used per doeage group wae not stated. 

Based on the above deficiencies, the study is claseified 
ae Supplementary. 

, ..... 
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rate of 

D.a., Hoadley, !.C. and Pickering, B.A. The Metabolic 
'! 

[viayl l-14c-Jdichlorvoe in the Rat Alter Oral 

and Inhalation !xpoeure. Xenobiotica 1•(6) 593-611, 1971. 

Three adult male rata were administered a single oral doae 

of 0.99 mg (14.4 Ci) of 14-c-dichlorvoe in oliv. oil. 

They were placed in metaboliam ·cagea for 4 daya and urine 

and feces were collected daily. Respired air from each animal 

was drawn through a trap containing 500 mL of 5 m NaOH aolution. 

Traps were changed every 24 hours. Animals were sacrificed 

after 4 deya. 

Urine, feces, and tiaaues were analyzed for radioactivity 

(53) 

by acintillation counting. Urine was analyzed directly while 

fecea and tissues (liver, gut, akin, and carcass) were homogenized 

and combusted to C02 prior to acin~illation counting. The 
14co2 contents of the NaOH traps were analyzed by adding 

10 M H2S04 and trapping the released qaa into phenylethylamine, 

prior to scintillation counting. 

Three female rats were treated with 0.72 mg of l4c-dichlorvos 

4.86 Ci, apecific activity lSOC Ci/mm, in olive oil and their 

excreted and retained radioactivity determined as previously 

described. 

Five femalo1 rats ·'P.::\1 administered an acute oral dose of 

3.13 mg('59.4 Ci)cJf l·~c-,Jichlorvos in arachis oil. '!'he 

. lllt A1Allllll 11ft ...• .,. 
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animala were held in metaboliam cagea for 4 daya. The firat 
(54) 

day pooled urine aamplea were analyzed for radioactive metabolitea. 
,I 

The animal• were aacrificed 4 daya poatadminiatration of the 

teat compound, the livera removed and analy&ed for tiaaue 

radioactivity. 

Urinary metabolite• were aeparated by paper chromatography, 

followed Where applicable by thin layer chromatography, paper 

electrophoreaia, iaotope dilution, maaa apectrometry or nuclear 

ma9Detic r~aonance apectromatry. 

Liver ~iaaue waa homogenized in 10 percent TCA,and centrifuged 

to give the aupernatant fraction lA. The pellet waa extracted with 

100 ml of cold TCA to give !rwction lB. Fraction• 2B and 2C were 

extracted with ethanol-cHClJ.Tbe reeidue waa extracted and centri­

fuged to give fraction 3. The pellet waa refluxed in HCl,which 

waa evaporated. The pellet wae diaaolved in water to form fraction 4. 

Each fraction wa1 assayed separately for radioactivity. 

Relults 

1. After administration of a single oral dose of L4c-dichlorvas 

to male and female rata, the radioactivity recovered from 

the excretion products and tissues 4 daya post compound 

administration ware 11 imi lar in males and fer:1alas. '<10it of 

!:.he administered cornp.:~und '"as recovered as exhaled cn2. "1alo1s 

axcrated 17.5 perce~l:. and 3.4 parco!nt ~! t:1e ~~ministered 

parcant and 4.8 p>.!r•:e!l':. in •Jrine <\r.J faca1. '.!ale carc.J.asas 

I tEll AIAilAIU CIPY I ..... 'i•' 138 

-2-



Animal 

Mala 

Mean 
Female 

Mean 

(55) 

cuntainld 16 percent and tamale 12.3 percent ot the adminiatered 

radioactivity. The excretion and tiaaue retention ot 14c­

dichlorvoa is ahown in the tollowing tabla, taken trom the 

invaatigatora' report. 

Excretion and Retention of Radioactivity in Rata 
Altar Oral Adminiatration ot (vinyl•l-l4cJdichlorvoa 

Three mala rata each racaivad 0.99 mg (14.4 Ci) ot 
the compound. The raaulta ara axpreaaed aa percantagaa 
ot adminiaterad dose excreted after tour daya. 

Urine Faecea C02 Liver Gut Skin Carcaaa 

1 14.2 3.0 41.1- 4.6 1.5 1.1 15.6 
2 14.4 3.2 38.9 5.3 1.8 7.4 14.0 
3 9.8 4.1 36.4 5.1 2.1 10.8 18.3 

12.8 3.4 38.8 5.0 1.8 8.6 16.0 
1 19.4 3.4 37.2 4.2 1.5 6.2 12.6 
2 19.4 8.4 35.5 4.2 1.4 5.5 11.1 
3 15.7 2.6 37.8 4.8 1.13 7.8 13.2 

18.2 4.8 36.8 4.4 1.6 6.5 12.3 

Total 

87.4 
85.1 
86.9 
86.5 
84.5 
85.5 
93.7 
84.6 

Moat of the radioactivity in the adminiatered l4c-dichlorvos 
waa reported to oe excreted within the first 24 hours aa ehown 
in the following table, which was taken from the report. 

* 

EKcre~ion of Radioactivity in Rats Treated 
with 1 C-Oich1orvos Orally and By Inhalation 

Time Couraa 
Route l5-~4t h ~4-4!1 Fi ;s!-72 h 

Respired air (C02) 78.6 12.9 • 
(74. ~) (14.2) ( 7. I)) 

'Jr ina 34.5 2.6 o.s 
< 2a. 3 1 ( 2. l) ( l. 4) 

Feces 3.2 2. 3 l.l 
( 4. 5 ) 

48-§8 
l 2. 1 ) ( l. 0 l 

,2 ... ,1 
8.4* 

( 4. 5) 

0.9 
( t. 2) 

~. 2 
( 1. 3) 

Fi 

h col hctl.vn 
'lh1mhers l.n parent~le.sis ~'l·:!k'lt . .!! ,'Jr·ll .,dni'listration of .-- 139 
4C-dichlor·;oe. 

-3-
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2. The urinary metabolite• of l4c-dichlorvoe were identified 

by paper chrau.toqraphy. No unchal\9ed l4c-dichlorvoe was 

detected. sev.n component• were eluted in the urine of 

l4c-dichlorvoa treated rata, two of Which were not extractable 

with methanol. Eiqhty-one percent of the urinary radio­

activity was extractable with methanol, while 10.2 percent 

wa• not. The r.mainder of the urinary radioactivity (8.8') 

wa• reported to be lost during freeze dryinq of the urine. 

Of the extractable metabolites, the following were identifiedt 

Metabolite A, hippuric acid (8.3' of the urinary radio­

activity and 1,7, of the_fdminiatered dose): Metabolite 8, 

2,2-dichlorovinylmethyl phosphate (10.9' of the urinary 

radioactivity and 2.2, of the administered dose): and urea 

(3.1' of urinary radioactivity and 0,6, of the administered 

dose). Metabolite c, Which consisted of 27 percent of the 

urinary metabolites, was determined by hydrolysis and 

conjugation to be 2,2-dichloroethanol glucuronide. 

Metabolite o, which contained 25 percent of the urinary 

radioactivity was separated into three component•, but was 

unidentified. Metabolite t, four percent of the urinary 

radioactivity aleo was not i•lentified, r~etabolitss F and o 

which were unsxtractable into methanol, consi•ted of 7 

percent and 5 percent of the urlnary ra~in~ctivi~y, alan 

were not identified. )1etaboltto• A., ".:, and o Yiero reported 

not to contain chl•Jrine, when the 14c-dichlorvo• urinary 

chromat~gram wa• compared with that of 36ct-dichlorvo•· ~ ..• 140 

r:II:::EI~T A:":':':"IA~Il~AI""""'U...,.II-~1 ... 1 



(57) 

lr.rge amount of the 36cl-metabolites of dichlorvos at 

Pf 0.25 was identified as chloride ion. None of the 14c­

metabolites had a similar Rf value. 

3. Livers from female rats treated with a single oral dose of 

14c-dichlorvos (3.13 mo: 59.5 uCil were homogenized and 

separated into four fractions as followsa Fraction 1, 

soluble: Fraction 2, lipidl Fraction 3, nucleic aeid1 and 

Fraction 4, protein. The total radioactivity recovered 

01Ji76 

from the livers was 5.5 percent of the administered dose. 

The protein fraction contained 74.6 percent of the total 

liver radioactivity, and was hydrolyzed into its amino acid 

constituents. The hydrolysate was analyzed by paper chroma­

tography to yield molar ratios of glycine 1100, serine 

0.70, and aspartic acid 0.82. 

Th~ ~.roposed metabolic pathway of 14c-dichlorvos is shown. 

---. CI1C1 1CJ110H 

I . 
• 

CHC1 1CH 10 Gl•w.,.iee 

,, 
• I 

Inn ataltuu CIPY I" 
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Discussion and Conclusions (58) 

This study i~ classified as Supple .. ntary because it 

does not .. et current Agency Guidelines for a metabolism study. 

r.ubdivision F S 85.1 of the PIPkA guidelines requires that at least 

3 animals per sex should be used at each dosage level, and that 

animals be held in metabolism cages for seven days or until greater 

than 90' of the administered radioactivity is excreted. 

Requirements for multiple dosing and high dose· stUdy must 

also be satisfied by additional testing. 
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TOXICOLOGY BRANCH DATA PEVIEW 

Chemical: DDVP Caswell: 328 

Study Type: 

Citation: 

EPA Chemical No.: 084001 

Mutagenicity - Gene mutation in bacteria (Ames: !· 
.=.ill reversion) 

M. Moriya, JC. ICato and Y. Shiraau: !Hectll of 
Cysteine and a Liver ~etabolic Activation System on 
the Activities of Mutagenic Pesticides. Mutation 
Research, 57 (1978) 259-263. 

Accession No/MRID No.: N/A 

sponsor/Testing Lab.t Published article 

Study No,/Date: N/A 

Teat Material: DOVP, obtained from two sources: Ill Ministry 
o! Aoricuiture, JCodairo, Japan (no purity atatedlr (2) wako Pure 
Chemicals Industry Ltd., Tokyo, and stated to be > 97' ai, 

Procedures: 

Cultures of two tryptophan-reQ~iring mutants of Escherichia 
coli (B/r WP2 and WP2 her) as well as two histidine/biotin­
requiring strains of si!ionella tlphimuriua (TA 1535, TA 1538) 
were exposed to •, , , O,l mL of test material) • •• pesticide 
solution• containinq 22.6 ~M DDVP (OOVP was amonq seven pes-
ticides re~orted for this article), together with one of the 
followinq: •s-9 mix" (not characterized here, but presumably the 
microsomal fraction from rat liver containin:· enzymes plus cofactors 
necessary for metabolic activation): s-9 fraction without cofactors: 
20 mM cysteiner or rat blood diluted twice w.th phosphate buff~r. 
After 10 minute~-rncubation, bacteria and minimal amounts of the 
missing amino acids to maintain qrowth (hiotidine and biotin for 
Salmonella, and tryptophan for WP2) were poure~ onto minimal 
agar plates, and revertent colonies counted after incubation for 
a further 2 days. Each treatment was du~licated once. l~ater 
served as negative (solvent) control. 

Resylts: 

Only dat .. e•'lployinQ cysteine and s-9 mix exposure of !• coli 
and TA 1535 were reported for ODVP te•tinQ. In the absence or­
R-9 mix or cysteine, both DDVP samples from the Ministry of 
Agriculture as well as Wako markedly increased the number of 
revertants in both the E. coli and 1A 1535 strains 110-30 x 
backqround values), where .. s-the ~resence of r.-9 or cysteine 
abolished the !!lutageniclty of thi~ technical f•)t' Salmonella but 
not E. coli !i.e., the ~esnonse nf the latter ~as unaffected 
by s=9 cr-cvsteine met,~olic .. ctivationl. 

, .... , 
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Conclusion•• 

The authors concluded that the differential reaponae between 
Salmonella TA 1535 and E. coli B/r WP2 indicates two kinde of 
mutagenic activity in the D6VP samples used. Thev suqaest that 
DDVP itself is mutagenic tor the E. coli whereas an additional 
(unknown) mutaqenic ingredient (and nor-the trimethylphoaphate 
usually found in technical DD'/P) ia responsible tor activity in 
salmonella TA 1535. 

TB Evaluationa 

The authors co~:rectly interpret their data as to the 
mutagenicity of DDVP tor these bacterial strains under the condi­
tions of their exoeriment. Although only one doaa was used in 
only one Salmonella strain, and concurrent control values were 
not reported, the study reported here ia ACCEPTABLE. 

2 



00776S . -
(~ll 

TOXICOLOGY BRANCH DATA REVIEW 

ch .. icalr DDVP Caawellr 328 
EPA Cheaical Nor 084001 

Study Typer 

Citationr 

Mutagenicity - Gene •utation in inaecta (Droaophila 
SLRL) 

r.R. Sobela and N.K. Toddr Abaenca or a Mutagenic 
Effect of Dichlorvoa in ~~2 aelancgaater. 
Mutation Reaearch, 67 (1 • 

Acceaaion No./MRID No.1 N/A 

Sponaor/Teating Lab.r Publiahad article 

Study Mc./Dater N/A 

Teat Matarialr Di~hlorvoa, technical (fro• Shell), 95' ai. 

Proceduraar 

Batchea of 20 recently hatched (adult) aale fliea of the. 
Oregon-K atrain of Droaophila were fed the teat 
•aterial (in 1• aucroae aoiution ra at low, non-
.naacticidal concantrationa rang ng between 6.0 x 10 -7M and 
,,0 x 10 -7M, then ••••-•ated to Muller-5 (mutant) viroTn 
f .. alea (10-malea to 20 feaalee) in a matino echeae of four 
2-day period• (•broode•), in order to aaaple the entire eperma­
togenic cycle. The induction of sex-linked receaaiva lathala 
waa aaaeaaed in r2 prooeny, and all prtaumed lethate checked 
in FJ matinga. Statiatical eionificance of the difference• 
between treated and control (fad OW and aucroae) fliea waa 
determined by the tablee of Kaatenbaum and Bowman ("utation Rea. 
!• 52~··549, 1970). Two independent experiments were run (one in 
each author'• lab.); onlv one author employed a concurrent ooaitive 
control (0.025 M ethylmathanesulfonate), 

Reaultsr 

In none of the experimental treatments was the f~eouancv 
of SLRL'a aignif.icantly increaaed over the concurrent sucroaa 
(or background) controla (ranging between 0.13 and 0.18), In 
contraat, E~S induced a total of 26,21 ~rcant lethals. 

Conclueionar 

The authors conclude that thtae experiments rtemonstrate 
DDVP to have no mutanenic properties Cnr~rtuetion of ~LRL'sl 
when fed to adult flies, ~ reeult thty contider entirely con­
siattnt with the naQative finding~ of Kramers and knaap (Mutation 
Rae, ll• 103-105, 19781 who employed larval ~eertino. Further, 
they suspect the !weakly) noaitive mutagenic reanonae in lethal 
production reported previ~usly hy Hanna and Dyer (Mut~'ion Rea, 
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21, 405-420, lt75), who exposed flies to DDVP over 30 aenerstions, 
iiv hav• invelved the possibility of artefactual accUMulation of 
SLRL's • ••• ariaino fro. differential reproduction of lethal­
carryin; f .. ale heteroa~otes, leadino to a spurious elevation 
of the induction frcauency.• 

TB !valuationt 

Althouqh the use of Droaophila is not entirely appronriats 
when teltino an insecticide lor toxicoloqical effects, the 
study may be judqed ACCEPTABLE under the conditions reoorted • 
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TOXICOLOGY BRANCH DATA REVIEW 
(o;l) 

Cheaical: DDVP c .. weu, 328 
EPA Cheaical No. 084001 

Study Typez Mutagenicity - Gene mutation in1 CAl Bacteria (Ames, 
E. coli reversions), and (B) insects (Drosophila 
recessive lethal assay). 

Citation: P.J. Kenna and ~.P. Dyer (1975). Mutagenicity of 
organophosphorus compounds in bacteria and Drosophila. 
Mutation Rea. £1•405-420. 

Accession No./MRID No.a N/A 

Sponsor/Testing Lab.1 Published article 

Study No./Date: N/A 

Teat Materiala Dichlorvoa (from Shell), percent ai not stated, 
but presumably the technical. (Dichlorvos was 
aaong 140 OP'a tested in bacteria, only 1 of 
which were further tested in Drosophila.) 

A. Bacterial Aaaaya 

PROCEDURES I 

Culturea of 11 Salmonella typhimurium histidine-requiring 
LT-2 atraina (his Cll7, hia a46, TA lSJO, his D3052, TA 1531, TA 
1532, TA 1534,~ 1535, ~1536, TA 1537, TA 1538) and 7 trypto­
phan•reauiring WP-2 atra .ta of Eacherichia coli C wild-type WP2, 
WP2 ~. CM561, CM571, CM611, WPi7, WP12) veri initially acreened 
by •spot• testing, i.e., adding a crystal or 5-10 uL of each 
chemical to each bacterial strain. The number of prototrophic 
(revertant) coloniea in test plates was compared to controls 
after 48 and 72 hours incubation at 37 •c. (No metabolic activa­
tion waa used in these experiments). 

RESULTS a 

DDVP was among 28 OP'a (20' of the 140) which increased 
revertent frequencies in one or more of the bacterial atraina, as 
reported in this article (Table III) by qualitative deaignationa 
only C"+" and •-•1. Table III liata dichlorvos (compound number 
89) as poaitive ("+") for TA 1530, TA 1535, WP2 (but alao •negative 
in different teats"), ~lP2, uvrA and WP67, all strains constructed 
to detect mutagens that act-sy-base-pair subatitution. It is stated 
(but no data provided) that negative responaea were obtained in 
straina employed to detect frame-shift mutagens (~, such as 
TA 1536, TA 1537, TA 1538, inter !11!1. 

... 147 





. . :·· : .. 
0077~ . 

Study Typez 

Citation• 

TOXICOLOGY BRANCH DATA REVIEW 

caawella 328 
F.PA Chemical No.: 084001 

Mutagenicity - G1ne mutation in bacteria (E. coli, --!• marceacena reversion) 

a.J. Deanz The Mutaoenic Effects of Organophosphorus 
Pesticides on Micro-Oroaniama, Arch. Toxikol. 30, 
67-74 (1972) 

Accession No./MRID NO.I N/A 

Sponsor/Testing Lab.a Published article 

Study No./Datea N/A 

Teat Ma~eriala Vapona (DDVP technical), > 97' ai, and analytical 
grad' dlchlorvoe (> 99' ai), both from Shell. 

Procedures& 

Auxotrophic cultures of &echerichia coli WP2 (1£I2-) as well 
as Serratia HY/0 13 (hia-) and fi7021 (leu-r-were 
exposed to ("spot ~iiiy"l impr8Qnated-wfth three 
concentrations co.on, 10,, and •neat•) teat material (amonq nine 
OP pesticides and twelve known mutagens tested), and revertant 
colonies counted after 2 days (E. coli) or 4 days (S. marceacens) 
incubation, according to standard Trilerenced) procidures. 

Results& 

At no concent~ation of DDVP (even "full strenqth"l were 
revertant colonies induced in E. coli cultures (although no data 
were provided), whereaa all sev8n-ariylators as well as TMP and 
hydroxylamine qave clearly positive results (aqain tabulated 
only QU4litatively a1 +'s). On the other hand, solutions con• 
taininq 25, 50 and 100 mg/mL dichlorvo• technical produced a 
sionificant dose-related increase in revertants at all concen­
trations in s. marcescen1 oll (2.94, 3.72 and 4.62 tim•• 
DMSO controlT, but only at the two hioher concentrations in 
o21 cultures (1,75 and l.85X control). The reference mutagens 
also oave politive results wit~ both Serratia strains Crtnoino 
only fr~ 1.83 to 5.42X with ~P, EMS and propiolactone, but 
aoprox. 15-lOX with prooane sulfone), 

Conclusions a 

Neither technic~l nor ~nalytical orade DDVP was ~utaqenic 
in spot tests with !• coli WP2, (tt the tryptophan locul), but 
did induce dose•relatea-Tncre~•• in revertant colonial (hi!- to 
his+, and leu- to leu+) in two Serratia strains. 
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TS Evaluation• 

1. E. coli. assava The conclusion that noVP is neqative 
is NOT ACCEP~E, since only spot testing was emoloyed (and 
not full plate assays)r no data were provided; and no test was 
conducted with metabolic activation. 

2. S, marcescens assay1 The author's conclusion that 
DOVP is d!rectly positive for base substitution at the histidine 
and leucine loci at high doses (as ootent as all positive controls 
except the sulfone) is acceptvd, but the report is INCONCLUSIVE, 
since no testing with mammalian metabolic activation was oerrormed, 
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TOXICOLOGY BRANCH: DATA REVIEW 
(.;7) 

Chemical: DDVP Caawell: 328 
EPA Chem.t: 084001 

Study Type: Mutagenicity - Gene mutation in 
bacteria <!• £211 K-12, 5-MT reaiatancel 

Citation: George• Mohn: Mutagenic Actl.vity of Monofunctional 
Alkylating AQenta Including Organophoaphorua 
Inaecticidea. 5-methyltryptophan Reeia~ance Mutation• 
in Eacherichia Coli K-12. Mutation Reaea~ch, 20 (19731 
7-15. ----

~~aion No./MRID No,: N/A 

Sponaor/Teating Lab.: Publiahed article 

Study No./Oate: N/A 

Teat Material: Dichlorvoa (fraa Shelll,.% a1 not 3tated. 

Procedure•• 

DDVP waa among eight OP compounds teated in Eacherichia coli 
K-12 for potential forward mutlition at several gene loci, wfiicn-­
confer s-methyltryptophan (5 MTl resistance on the mutanta. 
Cultures of E. coli K-12/yal R•-18 (galactose-auxotroph) were 
exposed to six concentrat one of DDVP ranging between 3.25 x 
1o-4M and 3.25 x 1o-3M (3 cultures per treatment), and induced 
mutant frequencies asiessed by plating-out at eight time periods 
after treatment (from 30 minutes to 6 hours), The reference 
mutagens MNNG and MMS were run concurrently, 

Results: 

DDVP caused a dose- and time-related induction of 5-MT 
resistance beginning as early as 30 minutes after exposure to 
the highest concentration (as inferred from Figure 8 of the 
article); the lowest concentration of DDVP needed for "marked 
mutagenic action• was stated as 3.3 x 1o-4M (no tabular data 
were presented for the DDVP assay), The mutation frequency 
induced by DDVP was compared to other OP's and the reference 
mutagens from plots after l hour treatment, and shown (Figure 
9 of article) to lie along the following potency distribution, 
decreasing in the order: MMNG > MMS > dichlorvos (2 orders 
of magnitude lower than MMS) > oxydemetonmethyl • dimethoate • 
bidrin (each one-half log less potent than DDVP), 

..... 151 
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DDVP waa the moat potent of eight OP's teated fo~ inducing 
S-MT ~•aistance (by fo~wa~d mutation) in a at~ain of !. coli 
K-12. - -

TB !valuation1 

The repo~ted direct positive for DDVP in thil assay is 
adequately supported by the procedures and data preaented. How­
ever, as a comprehenaive aasay it is INCONC~USIVE since DDVP 
was not teated in the presence of metabolic activation. 

I! 4 ~· 
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Chemicalt 

Study Typet 

Citationt 

TOXICOLOGY BRANCHt DATA REVIEW 

DDVP Caswell t 328 
EPA Chea,lt 084001 

Mutagenicity - Gene mutation (Amesl B. coli WP2) 
and DNA repair (8, subtilis rec) in oacteria, 

Shirasu, y,, Moriya, Mol lato, x,, et al. (1976). 
Mutagenicity screening of psat1c1dea in the 
microbial ayat... Mutation Research 40(?)t 19-30, 

Accession No,/MRID No,t N/A 

Sponsor/Testing ~ab,: Published article 

Study No,(Datet N/A 

Test Material: •standard sample" provided by Ministry of 
Xijriculture and Forestry (Japan), percent ai not stated, 

Procedures: 

( 1) Gene Mutations Auxotrophic cultures of •-~"· ·-• ~" .a 
coli (strains B/r try-wP2, and.WP2 lrr·~-~ and tlli 
'tvP'iimurium (ht.· strains TA 1535 T 536. TA 1537, Tl 15311! 
were exposed eo-a single dose of the teat material (one of 166 
pesticides screened in this survey) by the paper disc ("spot•) 
method, and revertent colonies counted after 2 days incubation, 
Samples showing positive results were retested by the standard 
(referenced) plate assay method, 

(2) DNA repair ("rec•): 
in sister strains of Bacillus 
exposed to paper discs soaked 
procedures. 

Results: 

Differential toxicity was measured 
subtilis (Hl7 Rec+, M45 Rec•) 
w1th test material by referenced 

(1) Gene Mutation: DDVP was positive in both strains of 
E. coli, as wei! as in TA 1535 (base-pair substitution), inducing 
respectively 8 tu 30 times the revertent frequency of solvent 
controls. 

(2) D~A repair (Rec-aaaay): DDVP in4uced inhibition in the 
repair-deficient H45 greater than lOX that in Hl7 plates. 

Conclusions: 

The sample of DDVP tested is a mutagen in two bacterial 
systems assaying base-substitutions, and was strongly positive 
in the !• subtilis •rec"-repair assay, 

I' • ., 
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T8 Evaluation/Cor•• 

Although teeted at only one concentration, in the abeence 
of .... alian .. tabolic activation, the teet .. terial appear• 
to be a direct-acting •utagen for bacterial point (baee­
eubet1tut1on) •utatione and for at leaet one repair ••chant .. , 
i.e., •ay be coneidered preeuaptively poeitive. overall, how­
iiir, thil study 11 judged INCONCLUSIVE becauee of the above 
deficienciee. 
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TOXICOLOGY I!IRANCK1 DATA REVIEW 

Ch .. icala DDVP c .. wella 328 
study TyS!!a Mutagenicity - DNA repair in 

bacteria (E. coli Pol•A assay) 

EPA Chea.ta 084001 

--
Citation a Herbert s. Josenkranaa Preferential Effect of 

Dichlorvos (Vapona) on I!IActeria Deficient in DNA 
Polyaerase. cancer Research 33, 458-459, March, 
1973. 

Accession No./MRID NO.I N/A 

Sponaortrestinq Lab.a Published article 

Study No./Datea N/A 

Test Materiala Vapona (DDVP technical) froa Shell, percent ai 
not stated. 

Procedures a 

Cultures of Escherichia coli WlllO ~- (~A+) and its 
polyaerase deficient derivative-!. coli Pli78 A-) were 
exposed to paper diSC8 iapregnatid wrtft 6.5 X 1 test aaterial 
and zones of inhibition .. asured after 16 hours incubation. The 
antibiotics chloraaphenicol, streptomycin, kanaaycin and erythro­
mycin served as •ne;ati¥e• controls, and several DNA-alkylatin9 
&9ent~ (the muta9en• MMS, EMS, MNU, inter alia) were run 
concurrently as positive controls. ----

Resulu: 

The diameter (in mal of inhibition was greater in pol
1
A­

(repair deficient) plates than in pof r· (repair-competent 
cultures, 26 mm vs 21 mm. Different1a toxicities in paired 
cultures treated with comparable doses of the alkylators 
(i.e., difference between pol A- and poldA+J ranged from +16 
tCI+Jl, whereas no differences were foun with the antibiotics. 

Conclusions a 

The data suq9est to the author that • ••• DDVP react• 
with the DNA of living cells •••• • 

TB Evaluationa 

Although only tested at one concentration by the disc 
(•spot•) method, DDVP may be considered presumptively positive 
for this bacterial repair mechanism at the single concentration 
tested, but only moderately so in potency (+5 differential 
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toxicity), coapar~ to the response to 
Overall, however, this study is jud;ed 
the assay ••• not perfona~ alao with ailEil:iOI 
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Citation• 

(131 

TOXICOLOGY BRANCH DATA REVIEW 

caawell1 328 
EPA Ch .. ical NO.I 084001 

Mutagenicity - Ch~oao•a.e abe~~ationl in in1ect1 
(D~OIOphil!) 

A.l. Gupta and J. Singh (1974). Dichlo~vOI (DDVP) 
induced b~eakl in the 1alivary gland chr~o•oa•• of 
ro1o h lia aelan~a1ter. cu~r. Sci. !India) 4Ja661-662 
Letter-to-the-! tor1 l. ---

ACC!IIion No./M!ID NO.I N/A 

sponao~tr••tinq Lab.l Publilhed •~ticle 

Study No./Dat!l N/A 

Telt Katerial1 Nuvan 100 !C (Ciba), • coaaercial (EP) fo~ulation 
of dichlorvoa, percent ai not 1tated. 

Procedure•• 

An un1tated nuaber of Dro•ophila aelan~a1ter feaale• (atrain 
not specified) were allowed to lay egg1 in V?a!1 containing food 
aixed with aeven concent~ationa of the telt 1ubatance (1 to 50 ppa) 
and aaliva~y gland• prepa~ed fo~ chromoaaaal analy1ia from third 
instar (fully grown) larvae feeding on these dieta. 

Reault11 

The DDVP-aupplemented feed waa toxic above levels of 10 ppm, 
aince no egga were laid in these vials, and only 45 percent 
survival recorded in 1 ppm-supplemented vials. At thia (lowest) 
concentration, the author reported (Table ll 10 percent of cells 
Ill of 108 sampled) with chromosomal aberrations, compared to 0 
(of 107 cells) in controls. Inversions were stated to be the 
most freouently ob1erved aberration (especially for the larger 
x- and third chromo1omesll a aingle deletion was found in the 
left arm of chroaoaome II. 

DDVP wa1 considered •mutagenic• in Drosophila by the author. 

~· 157 
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Tl Evaluation• 

lecauaa only about 100 calla at one traat.ent laval in a 
aingla axperi .. nt with a fo~ulated (end-uaal product were 

007765 

rePOrted, the atudy ia conaidered (preau.Dtivaly 
paaitive, but inadequate) for in thia apeciaa. 
Since dichlorvoa repraaenta only _z_ percent of. the ca..ercial 
(inaacticidall product, other aubatancea in thia roraulation 
(IUVAN 100 !Cl •av have bean reaponaible ror the chra.oaoaal 
d .. aoe reported in thia brief report. 

.. ~ 155 
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StudY Typ!l 

CitttiOnl 

("I"' I 

TOXICOt.OCY IRANCH DATA RBVU:W 

Ca1Well1 328 
!PA Che•ical No.1 014001 

Mutagenicity - Gene Mutation in inaecta IDroiOphila 
SLilt. Allay) 

Pieter c. N. ltruera and Ada G.A. c. ltnaan 1 Ab11nce or 
a Mutagenic !llect alter PeedinQ Dichlorvoa to 

00776.5 

t.arv11 of Droao~hila ••lanoqaater. Mutation Rlaearch, 
57 !19711 io3-1 5 

ACCIIIion No./KaiD NOel N/A 

lponaor/Teatinq Lab.1 Publiahed article 

ltydy No./Dat!l N/A 

Tilt Material! Nuvan lOO!C (a ca.aercial DDVP product ol CI8A 
Eta.), percent ai not atated. 

Procedure•• 

Newly hatched larvae or oroaophila melanoqaater (Ore;on-K 
wild-type atockl were allowed to !aid on aidlua containing 0.09, 
0.048 and 0.009 pp. until nuoation. Enclo11d mal11 were indivi­
dually •atld to thrl! Nuller-5 virqin r .. ales, and lex-linked 
receaaive lethals (SLRL) acor!d in the Pz generation according 
to atandard (referenced) nroeedures. Three experiments were 
per fo E'llled • 

Results• 

At 0.09 ppm, the orooortion ol larvae completing development 
to adults waa • ••• very low• (9 of 50/vial seeded), whereaa 
survival improved at lower dietary concentrations (54 at mid­
dose, 91 at low-doael with only • ••• a slight delay in develop­
ment time.• Percent SLRL's induced bv the three treatment levels 
(au .. arized in a single table) were 0.15 (ol 2905 chromosomes 
tested at 0.009 ppm), 0.27 (of 1853 at 0.048 ppm) and 0 lot 469 
at 0.09 ppa), lreauenciea which the authors declared are not 
significantly dillerent frQN • ••• a control seriee of eaual 
size• at the 5 percent level (based on t~bles published by 
Kaatenbaua and Bowman, Mutation Res. 9s527-S49, 19701. 

Concluaions1 

Thus, t~ese authors state that their results do not suooort 
the positive •mutaaenic• results of Gunta and Sinah !Current 
Sci. 431661-662, 1974), ~o•ho reoorted 10 Dercent aberrations in 
salivary gland chromosomes of third-instar Drosophila larvae fed 
the same hiqh dose of the same test substance (0.09 ppm Nuvan 

, .... 
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lOOECl U8ed in thia atudy, On the other hand, the (weakly) 
DOaitive induction of SLRL'a previoualy reported for dichlorvo• 
treataent of Droaophila larvae exDO .. d for 30 generation• (Hanna 
and Dyer, Mutation iia, 211405-420, 1175) indicate to the author• 
the poaaibility that •, , , the autagenicity of dichlorvoa , , , 
can be daaonatrated in Drotophila, under •pecial condition• of 
treataent,• 

Tl Evaluation• 

The negative reault '-or SLRL reoorted in thia atudy i• 
aupportable by the procedure• and data Dre•ented in thia article, 
However, the atudy ia UNACCEPTABLE for reaulatory purpo .. a becau•e• 
(1) the technical waa not teatld, and (2) no data are pre•entad 
on control• (background, aolvent, or poaitive), 
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TOXICOLOGY lUNCH 1 DATA RICOID 

Canella 3ZI 

Study Type• Mutagenicity • Gene autation in 
IPA Chea.11 014001 

bacteria (1. coli atrepto.ycin-reaiatance) --
Citation a 

Accession No./MRID NO.I N/A 

sponsor/Testing Lab.• Published article 

Study No./Datel N/A 

of Strepto.ycin-
Doae and 

l .. thane-
• 

Teat Material• Technical DDVP, 95• ai (fro. Shell). 

Procedure•• 

007765 

Cultures of Escherichia coli 8 were exposed to five 
concentrations o·f teat -teriir"Fanging fro. 5 to 251111 (for an 
unstated period 1:1f tiae), and •-plea withdrawn for diter.ination 
of autanta·l, 2, 3, 4, 6 and 10 hours following traat..nt. MMS 
served aa poaiti~• control. 

Results I 

Except for the highest dose, call survival exceeded 60 percent. 
With all doaaa, the author reported increases in streptomycin 
resistance over controls significantly different (p < 0.01) from 
control values of 2 to 5 mutants per lOg calla, beginning 6 hours 
following exposure at the lowest dose, through 2 hours at the 
highest dose (i.e., both dose- and tiae-dapendantll at the 
highest dose (~1111), the mutant fr~quency 4 hours after exposure 
was lOX the mean control value (Table III of the article). 

Conclusion•• 

The frequency of atraptoaycin-raaiatant mutants in 1. coli 8 
cella exposed to DDVP increases both with increasing concentri= 
tion and exposure time. This positive autagenicity is ascribed 
by the author to DDVP'• alkylating activity, • ••• expected 
on the basis of ita chaaical structure ••• • and expariaentally 
reported by other investigators (Chandler, Lafr~th) in • ••• 
modal reactions with 4-(4-nitrobenzyl) pyridine and with DNA in 
vitro.• --
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The ·~antitative deter.ination of induced at~eptoaycin­
~••i•tant autation• in 1. coli I cella wa• adequately ••tabli•hed 
in thi• •tudy. Howeve~; i~a not qualify a• a eoap~ehen•ive 
••••Y ol DDVP potential to induce •uch chang•• becau•• no 
aetabolic activation waa .. ployed. INCONCLUIIVI • 
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TOXICOLOGY BRANCH DATA P.~VI!W 

Chemicala DDVP caswel11 328 

Study Type1 

citation• 

EPA Chemical No.I 084001 

Mutagenicity -Gena mutation in bacteria (!, coli --ravardons) 

B.A. Brid;••• on the Detection of. Volatile Liauid 
Mutagens with Bacteria; Experiments with Oichlorvos 
and !pichlorhvdrin. Mutation Research, 54 (1978) 
367-371. 

Accession No,/MRID NO.I N/A 

Sponsor/Tasting Lab,; Published article 

Study No,/Datal N/A 

Test Matari•l• Dichlorvos (technical), percent ai not stated 

Procedure•• 

007765 

cultures of Escherichia cOli WP2 ~~-),its uvrA derivative 
(repair-deficient for ultraviolet radiatiOn DNA dam&Qa), and 
a plasmid (pKM-101)-containinq WP2 strain (CM881) were exposed 
to OOVP by plate, fluctuation and/or aqar incorPOration methods 
at concentrations ranging from 0.1 pg/mL (&Qar) to 2000 p;/mL 
(medium), and revertant colonies counted after periods of 
incubation ranging from 7 hours to 3 days, 

Results I 

Under the conditions enhancing the sensitivity for the 
!• ~ WP2 test ·~stem to detect weak mutagens (continuous 
exposure rather than •treat and plata•, sealed containers to 
~revant evaporation of volatile chemicals! strains containing 
the plasm1d pKM 1011 inter alia), reversion by base-substitu­
tion was induced by ODVP at concentrations as low as 5 pg/mL 
in agar (vs, 2000 pq/mL for the standard •treat and plate• 
methcd). 

Conclusions• 

DDVP is mutagenic in E. ~ WP2 under the conditions 
described in this article.-

TB Evaluation• 

As reported, this study has demonstrated the mutagenicity 
,-:Jf DDVP in a bacterial svstem under conditions which enhance the 
detectability of weak mutaqens. However, since the assay was 
not performed also with mammalian metabolic activation, the study 
is j\ldqeci INCONCLUSIVF; as a comprahensive test of PIUtaqenicity,... 163 
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